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BBE/JIEHHE

Broprasice Bo Bce cdepbl 4enoBEYECKON NeATeIbHOCTH, KOMIIBIOTEPHI HE
MOTJIM OCTaBUTh B CTOPOHE MPOMBINIJICHHOE MPOEKTUPOBAHUE M MPOU3BOJCTBO.
HoBbIM MeTOJIOM OpraHu3alvy Mpou3BOACTBA SIBUIIOCH CO3/IaHUE KOMITbIOTEPHBIX
CUCTEM, OXBAaTBIBAIOUIUX BCE IPOU3BOJICTBO, OT NPOCKTHUPOBAHUSA HU3JEIUN [0
U3TOTOBJICHUSI TMPOAYKIMM — CHUCTEM aBTOMATU3UPOBAHHOIO IMPOEKTUPOBAHUS
(CAIIP).

B 3aBucHMOCTH OT TOTO, KaKue 3a7a4M periacT KOMIBIOTEpHAs CUCTEMa, OHa
MOKET OBITh OTHECEHA K OJHOMY U3 KJIACCOB:

CAD (Computer-aided design) — cucTembl, ciyKamue IS pa3padOTKH
YEPTEKHO-KOHCTPYKTOPCKON JTOKyMEHTAIIMU. TaKue CHUCTEMBbl YacTO Ha3bIBAIOT
(OIEKTPOHHBIM KYJIHbMaHOMY, OHH TIO3BOJISIIOT CTPOUTH KakK IUIOCKHE (IBYMEpPHEIC)
YEepTEkKH, TaK U 00bEMHBIE (TPEXMEPHBIE) T€OMETPUUECKUE MOJICITH.

CAM (Computer-aided manufacturing) — cucTeMsl, CiyXamge JUis
pa3paboTKu  MporpaMM,  YIPABJSMIONMX  TEXHOJOTHMYECKHMMH  IPOIIECCAMH,
Harpumep, 00paboTKOI JieTaneit Ha CTaHKax-aBToMaTax.

CAD/CAM - cucrembl 00eCIECYMBAIOT OAHOBPEMCHHOE PpEIICHHE 3a1adu
KOHCTPYKTOPCKOTO U TEXHOJIOTMYECKOrO0 TMPOEKTUPOBAHUS. 371eChb HMEIOTCS
KOMILJIEKCHBIE CPEACTBA KaK JUIsl TIOCTPOCHUSI M BBITYCKAa UEpPTEXKEH, Tak U JJIs
aBTOMATHU3UPOBAHHOTO YIIPABJICHUS ITPOU3BOJICTBOM.

CAE - cucreMbl pemaloT 3a7aud HHXKEHEPHOTO aHain3a, K KOTOPBIM
OTHOCSTCS IPOYHOCTHBIC U TEIIJIOBBIC PACUEThI, aHAIU3 TIPOIIECCOB JIUTHS H T.]I.

PDM - cucteMbl ciayxar i  OpraHu3aldd  SJEKTPOHHOIO
JTOKyMEHTOO0O0pOTa Ha MPEPUATHSX.

Y BCeX NEpPEeYUCICHHBIX CHCTEM B CTPYKTYpE HWMEETCS MOYJIb
KOMITbIOTEpHOU Tpaduku (rpadudecKkuil peaakTop), HazHAYCHUE KOTOPOTO -
MOCTPOEHUE U peJaKkTUpoBaHUE TpadUYECKUX OOBEKTOB, T.€. TMPEJCTaBICHUE
M300paKEeHUS B MAMSITH KOMIIbIOTEpa ¥ (DOPMUPOBAHUH ATOTO M300paKEHHs Ha
MOHUTOPE KOMITBIOTEPA.

OcHOBHBIE BUIBI COBPEMEHHOW KOMIBIOTEPHOU rpaduKu

Ha pucynke 1 moka3zaHbl OCHOBHBIE BHUIbl COBPEMEHHON KOMIIBIOTEPHOMN

rpaduku.
’ KomnbroTepHas rpacpuka |

e —— |

PacTtpoBas ‘ BekTopHasa \ ®PpakTanbHasa

Puc.1
BekropHoe n300pakeHne MPECTABISETCS B BUIE COBOKYITHOCTH OTPE3KOB
OpsSMBIX (BEKTOPOB), a HE TOYEK, KOTOpPhIE MPUMEHSIOTCS B PacTPOBBIX
U300paKEeHUSIX.




OcCHOBHBIE  MPEUMYIIECTBA BEKTOPHOTO  MpHUHIUINA  (OPMHUPOBAHUS
M300paKEHUI Mepes] paCTPOBBIM COCTOSIT B CIICTYIOIIEM:

e (bailsibl BEKTOPHBIX M300paXKEHUI UMEIOT ropa3io MEHbIIUN pa3Mep, YeM
PacTpOBBIX;

® [IeyaTh BEKTOPHBIX U300PAKEHUI OCYIIIECTBIIsIETCA ObICTpEE;

e MacmrTabupoBaHue u TpaHcopMmanus BEKTOPHBIX H300paXeHU He
COMpPSDKEHBI C OTPaHMYCHUSIMU M TOTepe kadecTBa uzoOpaxkenus. Haubonee
NOMYJSPHBIMU TpaUueCKUMH MPOrpaMMaMH, MPEJHA3ZHAYEHHBIMU JJ11 00paOOTKU
BEKTOPHBIX M300paxkeHui, sBisiorcs Adobe Illustrator, CorelDRAW, KOMITAC-
I'PADUK, Flash, AutoCad u mp.

PactpoBoe wu3o0paxkeHue coctouT u3 Touek (mukceneit). Ilapamerpsr
KOKJI0M TOYKM (KOOPAUHATHI, MHTEHCHUBHOCTH, IIBET) OIKCHIBAIOTCS B (haiine.
Otcroa — Takue OrpoMHBIE pa3Mepbl (DaJIOB, COJEP)KAIUX PACTPOBBIE
U300pKEHHs, OCOOEHHO €CIM  TMOCJIEIHHE  XApaKTepU3YIOTCS  BBICOKOM
paspemamonieii cnocoOHOCThI0. PacTpoBbie M300pa)keHusi - 3TO OJIOK JaHHBIX,
colepkamuii UHGOPMAIMIO O IIBETE€ KaXJAOro NHUKcels Ha »JKpaHe. T.k.
M300paKeHHE HAMpPSIMYIO CBA3aHO C TpadUUYECKUMH pPEXUMaMH, B KOTOPHIX OHHU
0TOOpakaroTcsl, TO OHH, KaK M TMOCJIETHHUE, NENSITCA MO KOJIWYeCTBY OHWT Ha
nukcelb. Bece n3o0paxeHus Aenarcs Ha YepHO-0eble U [IBETHBIE.

OpakranbHas rpaduka. ObecrieunBaeT aBTOMaTH4YeCKoe (HOpMaTHUPOBAHUE
M300paKEHU TYyTEM HUCIIOJIb30BAHUS PA3IMYHBIX MaTEMaTUYECKUX pacyeéToB. To
ecTb HeoOXxoaumoe Hu3o0paxkeHue (opMHupyeTcs HE METOJaMU PHCOBAaHUS WM
CKaHUpPOBaHUSA, a NyTEM MporpaMMupoBaHusi. DpakTaibHyl TpaduKy YacTo
UCIIOJIB3YIOT JIJISI CO3/IaHUS PA3BIICKATEIbHBIX MPOTPAMM.

B mnactosimee Bpemsi 3apyOeXHBIE M OTEUECTBEHHBIC pa3pabOTUUKHU
IPOrPaMMHBIX TMPOAYKTOB TMPEAJAraloT MOJb30BaTEIsIM OOJBIIOE KOJUYECTBO
Pa3TUYHBIX MPUKIATHBIX TpadUUECKUX MPOTPaMM, OTIMYAIOIIMXCS KaK CBOUMU
BO3MOXKHOCTSIMH, TaK U CTOMMOCTBIO. Cpeii CUCTEM POCCUUCKHUX Pa3pabOTUYMKOB
HauOoJiee yJ00Ha M IIMPOKO MCHOJB3YETCS KaK B MPOMBIIUIEHHOCTH, TaK U B
oopazopannun  CAD/CAM/CAE/PDM cucrema «KOMITAC»-3D , U3JI0KEHUIO
IPUEMOB palbOTHI B JAHHOU MpOTrpaMMe MOCBAIIEHO 3TO yueOHOe Mocooue.

Cucrema KOMITAC-3D mnpemna3HadyeHa Jjis aBTOMATH3AIMH MPOCKTHO-
KOHCTPYKTOPCKHX pabOT B pa3lIWYHBIX OTpacisx aesTenbHocTd. OHa MOXKET
YCTENIHO MCTOIB30BaThCSl B MAIIIMHOCTPOCHUH U MPUOOPOCTPOEHUH, apXUTEKTYpe
U CTPOUTEIBCTBE, TO €CTh BE3JE, IIe HEOOXOAMMO pa3padaThiBaTh U BBIMYCKATh
yepTexxkHyto nokymenrtanuio. KOMITAC-3D pa3paboTaH CHEIUaTbHO IS
oneparnonHoit cpeapt Windows ¢upmoit ACKOH, kotopasi 3aHuMaer Bemyiiee
MECTO Cpeau pa3padOTYMKOB IMAKETOB MPOrpaMM, aBTOMATH3UPYIOIIMX
KOHCTPYKTOPCKYIO J€SITEIbHOCTD.

Cucrema BKIIIOYAET B ceOsl:

1. IlapaMeTpHUyecKyr0 4YepTEKHO-KOHCTPYKTOpcKyro cucteMy KOMIIAC-
['PA®UK ¢ 60ibIIMM KOJTUYECTBOM MPUITIOKEHUH;

2. CucreMy TpexmepHOro TBepaoTenbHOro mnpoektupoBanuss KOMIIAC-
3D;



3. CucreMy  OpPOEKTHPOBAHHUA  TEXHOJOTMYECKHX  IPOLIECCOB
ABTOIIPOEKT;

4. Paznuunple Moy (OUOTHUOTEKH), T.C. JOMOJHHUTEIBHBIC MPOrpaMMBbI
JUIS.  BBITIOMHEHHSI CIICIUANM3UPOBAHHBIX 3a1ad  (pacueT H BblUCPUYHBAHHC
3yOUaThIX, pe3bOOBBIX M IPYTHX COCTUHEHHH, PA3TMIHbBIX CXEM U T.1I.).

Cucrema KOMIIAC-3D MO3BOJISIET pa3pabaThiBaTh IIECTh BUIOB
JIOKYMEHTOB:
e COOpka - 93TO DIEKTPOHHBIA JOKYMEHT, TIO3BOJISIIONINI  BBIIOJHATH B

AKCOHOMETpUH COOpOYHBIE E€IUHULBI M3 TBEPAOTEIbHBIX JAeTaneid. Daiin
nokymeHTa Coopka umeeT pacmupenue *.a3d.

e Jletasib - 3TO 3JIEKTPOHHBIA JOKYMEHT, MO3BOJISIIOLINI CO3AaBaTh TBEPAOTEIbHBIE
monenu. Paitn qokyMeHTa Jlerans umeer paciupenue *.m3d.

e JICT - 3TO NEKTPOHHBIN JUCT YepTexka, opopmieHHbIN B cooTBeTcTBUU ¢ [[OCT
2.104-68. Yeprex B KOMIIACe — 3TO 1OKYMEHT, KOTOPBI MOKET BKJIIOYATh B
ce0s1 MPOU3BOJIBHOE KOJIMYECTBO BUAOB (IO BHUIOM IOHUMAETCS MNPOEKIIHS,
BBIHOCHOM pa3pe3 WU cedeHue Jubo Apyroe H300pa’KeHHE), TEXHUUYECKHE
TpeOOBaHUs, PaMKy W OCHOBHYIO HaJNUCh (IITaMmIl), a TaKXke pa3JInyHbIe
cnenuaibHble 0003HaUeHUs (IIEPOXOBATOCTH, CBAPHBIX IIBOB, JOIMYCKOB) U T.[.
JUisi Kaxaoro BUAa MOXXKHO 3aJaBaThb COOCTBEHHBbIM MacmTad (Hampumep,
OCHOBHBIE TMPOEKIUU MOTYT BBINOJHATHCS B MacwuTadbe 1:2, a BBIHOCHOE
cedyeHue — B Maciurabde 4:1). daiin nokymenra Jluct umeer pacumpenue *.cdw.

e ®parMeHT - OTO YHCTBHIA DJIEKTPOHHBIM JHUCT 0€3 paMOK, Ha KOTOPOM
BBIMOJIHAIOTCS Trpaduueckue padboThl, T.e. PparMeHT OTJIMYAeTCsl OT uyepTexka
OTCYTCTBUEM OOBEKTOB oOdopmiieHUsA. DparMeHT NOAXOAUT ISl XPaHEHUS
M300paKeHUM, KOTOpPhIE HE HYXHO O(QOpMIIATH KakK JIUCT depTexa (ICKU3HbIC
MPOPUCOBKH, pa3paboTku U T.4.). Kpome TOro, Bo (parmentax yao0HO
COXpaHATh CO3JaHHbIE TUIIOBBIE PELIECHUS U KOHCTPYKLMH ISl MOCIEAYIOIIETO
UCIIONIb30BaHUsI B JPYrHMX JAOKYMeHTaXx. TakuM o0pa3zom, (parMeHT MOKHO
CPaBHUTH C YEPTEXKOM, Y KOTOPOIO MMEETCS BCEro OJuH BUJ B Maciurade 1:1, a
BCE 00BEKTHI OPOPMIIEHHUS YepTexa (paMKa U IITaMIl, TEXHUYECKUE TpeOOBaHMS,
HEyKa3aHHas IIepOXOBATOCTh) OTCYTCTBYIOT. dDparMeHThl O4YeHb YHAOOHBI IS
oOMeHa reomeTpuyeckol HHMOpManued MeXIy pa3IuYHbIMU 4YEepTeKaMH, a
TAK)K€ JUI1 COXPAHEHUS TUIUYHBIX KOHCTPYKTMBHBIX PEIICHHI, KOTOPBIE I10
KaKuM-T1100 TpUYUHAM HEyA0OHO O(QOpMIISITH B BUJE 3aKOHUEHHOTO YepTEXka.
®aitn nokymenta @parMeHT uMeeT pacimupenue *.frw.

® TeKCTOBBIN TOKYMEHT - ATO AJIEKTPOHHBIN JIUCT, OPOPMIICHHBIA B COOTBETCTBUU
¢ I'OCT 2.104-68 ¢ OCHOBHON HAINHCBHIO MJII TEKCTOBBIX KOHCTPYKTOPCKHX
JOKYMEHTOB.  TeKcTOoBO-Tpa@UUECKUl ~ JOKYMEHT MOXET COCTOSITh W3
OPOU3BOJIBHOTO  KOJIMYECTBA  CTPAHUI]  TEKCTa,  COMPOBOXKIAIOUIUXCS
wunoctpauusMu B popmate yeprexeir unu  ¢pparmentoB  KOMITAC. [Ins
yI00HO# paboThI ¢ TeKCTOBO-Tpaduueckumu nokyMentamu B coctaB KOMITAC
BKJIFOYEH MOILHBII TEKCTOBBIM PEJAKTOP, BCE €r0 BO3MOXHOCTH JTOCTYIHBI U IIPU
OOBIYHOM BBOJIE TEKCTOBBIX HAJIMCEN HA IOJIE YEPTEXkKA, a TAKKE MPU CO3TaHUU



TexHuueckux Tpeboanmit. Daiin  KoHCTpyKTOpCKHII  TOKYyMEHT HMEET
pacmupenue *.kdw.

e CrienrpuKaus - 3TO SJAECKTPOHHBIA TOKYMEHT, 0(OPMJIICHHBII B COOTBETCTBHUH C
I'OCT 2.108-68. ®aiin nokymenta Crnenudukaius UMEET pacuiupeHue *.cpw

[IpakTKyM 110 KOMIBIOTEPHOH rpadKe pacCUYUTaH Ha CEMb J1a00paTOPHBIX
padoT, BO BpeMsl KOTOPBIX U3y4arOTCs IPUEMbI aBBTOMAaTU3UPOBAHHOTO ITOCTPOCHHUS
pa3IUYHBIX YEPTEKEN, TBEPAOTEIbHBIX MOJIETIEH, BBIIOJHAKOTCS WHINBHIyaIbHbIE
3agaHus. [l OCyIIeCcTBIEHUS TEKYIEro KOHTPOJS U CBOEBPEMEHHOIO YCBOCHUS
U3y4aeMOro MaTepHuajga B TEYEHUE CEMECTPA CTyACHTaM HEOOXOJUMO BBINOJIHUTH
miecTb ~ JOMAIIHUX  pacueTHo-rpaduueckux  pador  (AI'P).  Hzydenue
KOMIIBIOTEPHOM TpauKH 3aKaHYMBAETCS B KOHLIE CEMECTpa c/ladyeil 3auera.



OCHOBHIE CBEJJEHU A O PABOTE B CUCTEME «KOMITAC-3D »

BXO4 C CUCTEMY «KOMIIAC-3D »

[Tocne BkimoyeHuss mnepcoHanbHOro KommbioTepa (IIK) mpoucxomut
3arpy3ka U HacTpoika orneparronHoi cucrembl WiNndows, Ha3sHaueHHEe KOTOPOU —
yIpaBJIeHHE pabOTON KOMIBIOTEPA, U HA SKpaHE N300pakaeTcst pabouuid CTO, T1e
pacroJiaraercs pJbIKu mporpamm (puc.1)

[Ipu paboTe OCHOBHBIM YCTPOWCTBOM yKa3aHHUsl SIBJIAETCS MbIllb. OCHOBHOM
GbyHKIMENH MBIIIN SBISETCS YNpaBlICHUE yKazaTelleM MBIIU — KypcopoM. JleBas u
mpaBasi KHOIIKA CIIy>KaT JIJIsl Pa3HbIX IeJeH:

o [llenmyox neBoil KaBWILIEH MBI — BBOJ WH(MOpPMAIMU B MaMSITh
KOMIIBIOTEPA;

e [llesuOoK mMpaBOM KHOMKOW — BBI30B KOHTEKCTHOTO  MEHIO,
MTOKa3BIBAIOIIETO BO3MOKHOCTH YIPABJICHUS BBHITTOHICMON B JaHHOM
MOMEHT OTlepalren.

OcHOBHOI (DyHKIIMEH MBIIIM SIBISETCS YNPABICHUE yKa3aTeleM MBI —
KypcopoMm. Kypcop wucrnonb3yercss ajis BbIOOpa M aKTHUBH3aIMU OOBEKTOB Ha
9KpaHe, padOThl C MyHKTAMHU MEHIO, Pa3MEIICHHUs] W BBIJCICHHUS TEKCTa U T.II.
OCHOBHBIE TPUEMBI, KOTOPbIE HCHOJB3YIOTCS MpPU pabOTE C MBIIIBIO, OMHCAHbBI
tabmmie Nel.

Tabnuua
Nol
[Tpuem ITocnenoBaTeIbHOCTH NECUCTBUI
[lenkHyThH brICTpO HaXkKaTh M OTMYCTUTH KHOIIKY MBIIIU
JIBaXX bl IIENKHYTh JIBaXK1b1 OBICTPO HAKATH U OTIMYCTUTh KHOTIKY MBIIITH
[TepeTamuTs IIepemecTuTh Kypcop, Iepemenias MbIlllb ¢ HA)KaTOU

KHONIKOU

[leperamuTs 1 oTycTuTh | [lonBecTu Kypcop MbIln K 00BEKTY, HaXaTh KHOTIKY
MBIIIH, IEPETALIUTE KYPCOP OTITYCTUTh HAKATYIO
KHOIIKY.

VYka3zatb [ToaBecTu Kypcop MbIIU K 00BEKTY, HaXaTh U
OTHYCTUTh KHOTIKY MBIIIIH.

Boiitu B «K KOMITAC» MOXHO HECKOJIBKUMH CITIOCOOAMMU:;

1.Haxatp Ha kHOnKy «Ilyck» Ha pabouem crone, nosiBUTCs ['1aBHOE MEHIO
ornepanonHo cucrembl WINdows, B KOTOpOM cjeayeT BbIOpaThb CTPOKY
[Tporpammel. B packpsiBiemcst moamento Beiopath crpoky ACKOH — KOMITAC-
3D wm cnenarh TBOMHOM MICITYOK JIEBOM KHOIIKOM MBIIIN HA SPJIBIKE CHCTEMBI.

gc’h
2. CnenaTh IBOWHOM IIETYOK HA SPIILIKE CUCTEMBI , PaCTOJIOKEHHOM Ha
pabouem ctoJie (puc.l).
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Puc.1 Pabouwnii cToi
ITocne 3anmycka cucteMbl «KoMmacy Ha dKpaHe OTOOPa3UTCs TIIAaBHOE OKHO
CHUCTEMBI, Ha KOTOPOM IIPEICTABIICHBI DJICMEHTHI YIIPABIICHUS CUCTeMOH (puc.2).

CTpoka TJIaBHOTO MEHIO CHCTEMBI PACIIOJOKEHA B BEPXHEM YaCTH
MIPOrPaMMHOI0 OKHA, Cpa3y MOJ CTPOKOW 3arojoBKa — HA3BAHUS CHUCTEMBI:
KOMITAC-3D . B Heit pacnoio’)keHbl BCE OCHOBHBIE MEHIO CHCTEMBI. B Kaxkmaom
Y3 MEHIO XPaHATCS CBSI3aHHBIE C HUM KOMaHJIbl.

[Tanens ymnpaBiieHUsI PacCIlOJIOKEHA B BEPXHEHM YaCTU OKHA CUCTEMBI MOJ
CTPOKOW TJIaBHOTO MeHI0. B Hell coOpaHbl KOMaHIbI, KOTOPbIE HanboJyiee 4acTo
yHOTPEOISIFOTCS TIPH pabOTe C CUCTEMOM.



10l I

Knomka «3akpbITh

Kuomnka

~

YrEHTEI | W atnaHe |

Yeprem P parteHT T ER.CTOBEIN LOKYMEHT
B Crewduraums [ Coopra Hetans

Ok, | OtraeHa | Crpaexa

Puc.2

YToOb!I BBIATH U3 CUCTEMBI IPU OKOHUYAHUH PAaOOTHI MOCIIE COXPAHCHUS
yepTeka B MaMITH KOMITbIOTEPA, MOXKHO:
1) lllenkHyTh MO KHONKE «3aKPBITh IPOrpaMMy» B BEPXHEM MIPABOM YTy
JKpana (puc.2);
2) [Ipu nomoiu mento Daiin—Breixon;
3) Habopowm c knaBuarypsl Alt — F4.

NCIIOJIbSOBAHWE CUCTEMBI TOMOLLYN

[Ipy BO3HMKHOBEHMM 3aTpPyJHUTENIBHBIX CUTyalluid BO BpeMsi paldOThI C
CUCTEMOM BBl MOXeTe OBICTPO MOJIYYUTh HEOOXOAMMYIO  CIPaBOUYHYIO
MH(QOPMALIKIO CIEIYIOUMMU CIIOcCO0aMu:

e Haxumas xnaBumry F1

FI-I
e Bri3piBasg koMaHy Ha cTpaHule MeHro CnpaBka - =

o
e Haxxumasi KHOTIKY Ha TAHEN yIPaBICHUS J Ota nojckKasKa mo
00BbeKTaM pabovero sKpaHa, T.e. HEOOXOIUMO TaKXKe yKa3aTh
HY>KHBIN OOBEKT.
e C MOMOIIBIO SPIIBIYKOB-TIOICKA30K, JIJIS TIOSBIICHUS KOTOPBIX
MOJIBEINTE KyPCOp K HMHTEPECYIONIEH BaCc KHOIKE M 3aJCP)KUTE Ha
HEKOTOPOE BpeEMSI.

10



CO3HAHUE JTINCTA HYEPTEX>KA

JI1st BBIBOJIAa HA KpaH HOBOT'O JINCTA YEPTEXkKa HYKHO LIEIKHYTh IO KHOIIKE
«Co31aTh JOKYMEHT», OTKpOETCs OKHO «HOBBI TOKYMEHT», B KOTOPOM CIIEIYET
HICTKHYTH 10 KHOTKE «YepTex» (puc.2). Ha skpane mosiButcs auct ¢popmara A4,
pPacnoJIOKEHHBIA BEPTUKAIBHO (pHc.3).

< KOMITAG-3D V7 Plus - [Yepresk BE3 MMEHHT ->CHeTe HHbiA EW] MEES
dain  Pesactop  Boigenwte  Bua  BocTaeka  MHCTRYMEHTE!  CneundkkauwAa  CepeWc  OkHo  Cnpaska  Bubnwoterm _ 8 x
‘Ed @R Bfv 2. QAQQ & omst |- b EH T AE-

50 |- o - R H B L, T Ep Yiisz3ee 47661 |,

KomnakrHas

BER>NYESE v o

= = =

T e

=

S @

Lo Voaw AT

024228

1%

[ '-'_E. AokyreHTl - Microso. .. ’( )L: 15:20

Puc.3 Co3nanue nucra yeprexa

Ecmu menkayts no 3akmanke «l11aGmoHb», TO U3 MMEIOMIETOCS TMEPEYHS
MOYKHO BBIBECTH Ha dKpaH JUCTHI YepTeka pa3nuaHbIx opmatoB (puc.4). [1ladiaon
— JTO CO37aHHAas paHee 3aroTOoBKa JOKYMEHTa, cojaepxkaiias odopMIIeHHE,
HACTPOUKH, OOBEKTHI U T.]I.
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x|

Hoekie nokymenrer  WatnoHe |

EF LUaBnoHe! [AMaTepHans

(27 MaTepHane @L’Isﬁememe 06 M3MEHEHKKM A4 neps, nKoT.cdt
@Mmemewe 0 M3MEHEHKK &4 nocn. nkcTol cdk
@Mmemewe o HateHeEHHH, kdt
%KDHCTD. rpynn. cnedkd, No BapHMaHTYy A, spk
%KDHCTD. rpvnn. cneuud, No BapHadTy B.spt
%Km—mp. ADKYMEHT - NPOCTaA cnewkdmania. spt
@KDHCTD. uepTes A3 ropus, Nepe. nuct.cdt
@KDHCTp. uepTew ¢ Tan, WM, 84 Nepe. nMcT.cdt
@KDHCT:-. uepTek © Tabn, WM, A4 nocn, nHcTel.cdt
-I%HHCT PEMHMCTRALHH H3MEHEHKH , cdt
@F‘aﬁ. UEPTEX ZASHMEA 1 coopyseHmi Al cdk
@TBKCT. ACEYH, ANA CTROMTENECTES. kdt
@qemem CTPOMT. H3A. A1 nepe. nkcT.cdt
@qemem CTPOMT. M3A. Al nocn, AMCTelLcdt

K | OrreHa | Crpaeka

Puc.4 Oxno meHro «111a010HBD)

KHOTIIKU YIIPABJIEHUA COCTOAHUEM OKHA JOKYMEHTA

Cucrema KOMIIAC-3D MO3BOJIIET paboTaTh OJHOBPEMEHHO C
HECKOJIbKUMH YepTEeKaMu OJHOBPEMEHHO, ITPH 3TOM Ha dKpaHe MOXKET, Halpumep,
MOJIHOCTHIO OBITh TIOKa3aH OJIMH W3 JIMCTOB, a JIpyrue OyayT CBEPHYTHI B BUJE
KHOTIOK, PAacCHOJIO)KEHHBIX BHU3Y OdKpaHa. UTOOb CBEpHYTh JIUCT dYepTexka,
Ha)KMHUTE Ha KHONIKY «CBEpHYTh», IOKa3aHHYIO HA puC.S.

Knonka «3akpbITh
s xF—
= |E |£ﬁ Knomnka «3akpbITh

Knonka «CBepHVTDH

Puc.5 KHomnku ynpaBieHHsI COCTOSHHEM OKHA

JUis Toro 4ToOBl BOCCTAHOBUTH YEPTEX U3 CBEPHYTOTO JI0 KHOIKH
COCTOSIHMSI, MOKHO WJIM JIBa pa3a HICJKHYTh M0 HA3BaHHUIO KHOMKH, WU MICTKHYThH
1o MyHKTY «Pa3BepHyTh» (puc.6).

12



el Yepre.

Kuormka

Knomnka «3akpbITh

El(=1e3

Puc.6

[Io okoHyaHuiO PabOTHI HAJ YEPTEHKOM OKHO JOKYMEHTA 3aKpbIBACTCS C
MOMOIIBbIO KHOTIKU «3aKpbITh JOKYMEHT» (puc. 5 u 6).

BbIBOA HA OKPAH COXPAHEHHbIX B ITAMATY KOMITbIOTEPA
YEPTEXEN

OTKpBITHE COXPAHEHHBIX JIOKYMEHTOB BO3MOYKHO CIIEAYIOIIMMH CIIOCOO0aMMu:
1. IIpu nomouu mento Paitn — OTKPHITH

T
2. Ilpu nomouu KHONKH «OTKPBITH» 4 [TAHEJIU UHCTPYMEHTOB.

B o0oux cimydasx OTKpBIBACTCS OKHO JJI BBIOOpA OTKPBHIBACMBIX (DAIOB
yepTexei (puc.7).

Belaenmte  Bug

PeaakTop

BcTagka MHHCTpyMEHTEI

Kuomku. vitharmgrmnmmme RETUUUHOUN

0-Ee 8k Yt R se Bfw . QQQ Qlows [-| ¢ H UL

B
=]

a4

BribepuTe dainbl ANA 0TKPLITHA

Mank.a: I =9 Samples

Pipe walve
Progressive die
REDLICER
Sheet metal
(=] 12020,C0W
B 12070, 5pw
12405.COW
1240600
12407.COW
12604.C0W
1260500
12805.COW
Binoculars.m3d

Hria parina:

Tun gaiinoe:

Bush.m3d

Handle.m3d
Raster,cdw
SAMPLEL, COW
SAMPLEZ, CDW
SAMPLES, CDW
SAMPLE, CDW
SampleFPlan, cdw
Seal.mad

ealing ring-2.m3d
ealing ring-3.m3d
Sealing ring in asni.m3d

{12405 conw

I KOMMALC-Ookyserre [ cdw, " frw,

[ Toneko srenue

Puc.7 OtkpsiTue (haiiioB COXpaHEHHBIX YepTExKEN

=101
Cneund _afn  Cepemc  OkHo  Cnpaeka  EwfnkoTekk - X
el B3
j &= EF , [CEaEE | Yy
Sealing ring.m3d -
Sleeve nut.m3d
@ Spindle. a3d
Spindle.de
Yalve body.m3d
Walve bonnet.m3d
@.\-‘alve.an
\-'alve.de
12405.C0W
™ BekAuMTE NpacHaTp
j OTkpere I
K, ".3p. 7 | OTrieHa |
v
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N3MEHEHWE PASMEPA N3OBPAXKEHWA

JIns m3MeHeHUWsI pa3Mepa M300paKeHUS TOJNBKO Ha JKpaHEe PacCMOTPUM

HECKOJIbKO KHONOK naHenu ynpasienus cucreMbl KOMITAC, ucnonb3yembix s
ATUX 1eneit (puc.7):

ey

4

(E3 Fol

=

4

[

«YBENUUUTh MacmTad paMKOW» - KHOIMKA JUIsl YBEIMUYEHHUS YacTh HdKpaHa o
pa3MepoB 3KpaHa paMKOHM, 3aJaHHOW ABYyMs To4ykamMH o auaroHanu. [locne
BbI30Ba KOMaHJIbl  BHEIIHUM BHUJ Kypcopa H3MEHHUTCS: OH TMPEBPATUTCS B
NEepPeKpecThe. YKaXKUTE TEpBbIM Yroj, 3aTeM IepeMelanTe Kypcop s
JIOCTHKEHUSI HYKHOTO pasmepa pamku. Ha skpane Oyaetr oToOpaxkarbesi (paHTOM
paMKH. YKaxuTe BTOpOH yros pamku. Macitad n300pakeHus yBEIUUYHUTCS Tak,
4yTOOBl 00JIaCTh, OrpPAaHMYEHHAss paMKOW, MOJHOCTHIO YyMeIlajach B OKHE
JOKyMEHTA.

«YBeNMMUUTh MacTad» - KHOIKA MO3BOJISET YBEIUYUTh MacITad H300pakeHus
B AKTUBHOM OKHE B OIPEIECICHHOE KOJUYECTBO pa3, YCTAHOBJIEHHOE IO
YMOJTYaHUIO B HACTPOMKAX CUCTEMBI.

«YMEHBIINTh MACIITA0» - KHONKA Ui YMEHbLIEHUsI MaclTaba n300pakeHHs Ha
JKpaHe.

«CABUHYTB» - KHOIKA JJI MEPEMEILIEHUS 3JIEKTPOHHOTO YepTexkKa 10 dKpaHy MpU
nepeMeNIeH Kypcopa 1o 3KkpaHy. [locime BbI30Ba KOMaHIbl KypcOp MEHSET
CBOIO (DOPMY Ha YETBIPEXCTOPOHHIOKO CTPEJIKY.

«IIpuOAM3UTH/OTAAIUTE» - KHOMKA JJIs YBEJIWYEHUS WIM YMEHBbIICHUS
M300pakeHusl Ha dKpaHe, MO3BOJIAIONIAs IJIABHO MEHSATh MaciiTad, mpuOIuxKas
Win otnansis uzoOpaxeHue. JlJis 3TOr0 HAKMHTE JIEBYIO KHOIKY MBIIIU U, HE
OTHyCKas €€, IepeMellaiiTe Kypcop B BEpTUKaJbHOM HampasieHuu. [lpu
JMBIDKEHUU Kypcopa BBepX H300pakeHHe OyJeT IUJIaBHO YBEIMYMBATHCS, B
oOpaTHOM HampaBJICHUH - yMEHbIIAThCs. LleHTpoM maHopamMupoBaHUS SBISETCS
TOYKa, B KOTOpPOM ObLTa Ha)kaTa JieBass kHomka MbImu. Ecou Bel monb3yerech
MBIIIBIO C KOJIECOM, TO JIJIsl MAaHOPAMHUPOBAHUS U300paKEHUS BpalllaiiTe KOJIECO
MBIIITH.

«OOHOBUTH M300pa)keHUE» - KHOIMKA JJi1 MEPEPUCOBKM YepTexka W ylajJeHUus
"Mycopa'" ¢ moJs yepTexa.

«Iloka3aTh Bce» - KHONKa /JJid BbIBOJAA HA JKpaH BCEro 4epTexa WM BCEX
n300pakeHut parmMeHTa.

BbIBOP ®OPMATA HYEPTEXA

['ocynapctBennbiit crannapt 2.301-68 ycraHaBivBaeT OCHOBHBbIE (POPMATHI

JIMCTOB YEPTEKEU, ONPEICIISIEMbIEC Pa3MEepaMu BHEITHEW PAMKH.

O6o3HaueHne popmara A0 Al A2 A3 A4

Pasmepsl cropon popmara, mm | 841x1189 | 594x841 | 420x594 | 297x420 | 210x297
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@opmatr A4 MOXKET pacmoyiaratbCsi TOJIBKO BEPTHUKAIbHO, BCE JIpyTHE
dbopmaThl MOXKHO pacrnojiaraTb Kak BEpTUKAIBbHO, TaK U TOPU3OHTAIBHO.

Jns  BeIOOpa HeoOXomuMoro s ueprexka Qopmara HE0OXOAUMO
BBITIOJTHUTH CIICAYIONTNE ICHCTBUS:

1. BeizBate koManbl CepBuc — Ilapamerpsl.. .- Tekymuii yepTex -
[TapameTtpsl mucta — Gopmar (puc.8 u 9).

KOMMAC-3D ¥7 Plus - [YepTexns BE3 MMEHM1{ g emopexaim) - =CHCTEMHEIN BMA ] = |EI|£|

BEn PesakTop  BeidenwTe  BrA BoTaeka  MHCTPyMeHTEl  CoeumdmkaumA | CepeEMc | OkHo  Chpaeka  BMEMMOTERM - 0 X
-2l @k il e B . 05 4 Cpynnbd...
vy | 5.0 |- | [ | | 0 |. | gl o |'v | 29 H- 1, I v OHbEAHHHTE B MAKPO3NEMEHT

-

MZHMEHHTE CTHAE. ..

" ] .
MaMeHHTE CROM. ..

OYMCTHTE hoH

L

- COCTOAHKMA BMADE, ..

MapaMeTPel TEEYLLEND BHAA, .

Tl >

MamepHTe b

ML »

THnel aTPHEYTOE, ..

CTHAM JHMHKA. ..

CTHAM WTPHXOB0K, .,

CTHIH TEKCTOE, ..

H THME! OCHOBHEL: HAAMHCEH, ..

OdopHMNEHHE HEPTEREH. .

: ] I OthopMNEHHE TEKCTOBRIX AOKYMEHTOE. .,
T g | et CTHAH COEUHPHIKAUHA. ..
| KanckynAatop Chrl+0
;
)

Mpodmnm..,
| HacTpofika MHTepdekca. ..

ik | MapaMeTpel... |

iﬂ

|I'Iapar~1&pr| CHCTEMEl M TEKYILETND AOKYMEHTS BHA NPHAO¥EHKA, ., 4

fi,,‘l'lw:l(l g & G @ gl.CBE... |-£HPLas... ) ApxHnoe |KHL‘1F.¢\... ”@I{DMH_._ @Dncl.d... | E&*@ 11:14

Puc.8 Bribop ¢popmara

C moMomipi0 OKHA, M300paKEHHOTO Ha PHUC.8, BHIOMPAETCS HEOOXOIUMBIMA
dbopmar 1 ero opueHTaIIHS.

15



- o L

CHCTemal HoBbie QOKYMEHTE | SRYLME HERTE | Terywes om—ml

- |l eporoBaTocTE ;I | P opr4at AKcTa
- TKNOHEHWA DOPMEI W G338 & o
—i* CTaHAaPTHEIA
Saronosok Tatnuusl DpMeHTALMA
- Auedika Tatauus! OfosHadeHHe .
- NTUHKA paspesa/censHuA A4 - " rOpM3OHT a/lbHaA

- CTpenka ezrnAga

KpaTtHocTE 2
- [TUHWA pasprIEs % BepTukansHan Q
[

- [NeperprIBanIUMEcs OFBEKTEl
[(1- 0 fiosHaqYEHME HIMEHEHWA

inj
al=al

_r MNonesoBarensckmi

W MpHE, rba |21 0.0 EbicaTa, tind |29?.D

OcHOEHEA HaanHCE
OpopraneHue
i PazfiveHue Ha 305!
: T EXHUECKHE TPEGOEHMA
i+ HeykazaHHaR WepooBaTOCTE
s T afinULE MEMEHEHHWE
- [ aDat4eT OMEaUMA LI

L
[
=]
o
4
3 B
= =)
=8
=
I
g
o

oK | OrreHa | Crnpasta |

Puc.9 Bribop popMara ueprexa u ero OpueHTaIUU

3AINOJTHEHWE OCHOBHOMW HAAMNCH

OcCHOBHasi  HAANKCh TOABISETCS W Pa3MEIIAeTCs Ha  YEPTEKE
aBTOMaTH4ecKd. J[Ji1 mepexoaa B peKUM 3aNOJTHEHHUS] OCHOBHOM HAJMKMCU MOYKHO
BBITIOJIHUTH OJHO U3 CICAYIOIINX JCUCTBUM:

1. JIBOMHOM IIEITYOK JICBOM KHOIKOW MBIIIM B JIFOOOM MECTE€ OCHOBHOM
HaJIIINCH;

2. Be3Bath komanay BcraBka — OCHOBHasi HAIUCh.

B pexuMe 3amoJiHEHHs] OCHOBHOW HAJIMCHU €€ BUJ U3MEHUTCS — TPaHULIbI
AYEEK BBIJECIATCA IITPUXOBBIMU JTUHUAMH (puc.10).

=i L;g
3
Kuornka «Coznark i_ \7T]Turhn |
5
=
& R : ——{
S kAot N dogr § odn {ongd
o) {Hbonab g .
g Vol {/lempob
& | Tworma, §
= ' '
v o] o] |
x . AKonupobas ' @Mm A4

Puc.10 3anosiHeHWEe OCHOBHOW HAMITHMCU
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udp uyepTexa BKIOYAECT B ce0sl CIETYIOIINE PA3ACIIbI:

KI" — Ha3BaHMEe AVCIUILIUHBL

01 — mopsinkoBEIN HOMEP JTabOPATOPHOM pabOTHI;

10 — nHIMBHUYaTBHBI HOMEP BapHaHTa BHITIOIHICMON PaOOTHI;

01 — mopsiAKOBBIN HOMEP YepTekKa.

-

3amonHuB Bce Tpadbl, HAXMHTE KHOIKY J Co3nath OOBEKT IS
COXpaHCHHA B IIaMATHU KOMIIBIOTCpPA CACIIAHHBIX 3anmcen u BbIXOZd H3 PCKHUMA
3aI10JIHECHUSI OCHOBHOM HaAIIUCH.

COXPAHEHWE YEPTEXEMW

CoxpaHUTh BBIYEPUYCHHBIE YEPTEKU MOKHO:
e npu noMou MeHro Paitn—>CoXpaHUTh

N

¢ IIpH IIOMOIIHY KHOIIKH E IMaHCJIM NHCTPYMCHTOB.

B otkpeiBmiemcsi okHe (puc.l1) cozmaiite HOByro manky. Ilamka — 310
KaTajior JUisl XpaHEHUsT OJHOTUIHBIX (QalaoB (JOKYMEHTOB), HWMEIOIIUMA
OTIpEeJICICHHOEe UMs, rae OyAyT XpaHUThCA BCE BBIYEPUEHHBIE B IIPOIECCEe
oOydenus Bam yeptexu. [lanke mpucBoiite ums (CBOrO (haMUITUIO) U COXPAHUTE B
HEW CBOM YEPTEXK.

Cornanue HOROM

Yiamure HmA thadaa oA 3anHcH

Mank.a: | ) Samples j - £ Ef-
- | [iMeaHoe
HegaeHue
AOKYMEHTE
=
PaSoumi cTon
-__’;' P &N AoKYMEHTA HE HaFGeEH B
OAHHDH Nanke.
F o mokgrEHTE
e
]
""‘) [ BukAuKTE NpockaTp
td ol KorneTED
‘;_‘] Wram drabina: |K|3bII.IJKa ﬂ CoxpaHuTE |
B
Cetesne Tun daitna |KDMI'IAE-LIE|:|TB>KH [F.cdw] ﬂ OrtaeHa

0K PYHEHHE

Puc. 11 CoxpaneHue uepTexei
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MHCTPYMEHTAJIbHBIE TAHETIN

Ha KommakTtHoil nmanenu (puc.12) pacrnonaratoTcss KHOIKH MEPEKIIOUYECHUS
Uil BbI30Ba VIHCTpyMEHTaNbHBIX MaHENEH, COJEpKAIIUX KHONKHA BbI30Ba
Pa3IMYHBIX KOMaH/.

PmmenJ PenaktTunora Namenen

AcconuaTus

v

T"eomern

/ /

O6ozuauen TTanamernur

Rurnenrenn

Puc.12 KowmmakTHag naHelnb

Pacnionoxxenue u coctaB HEOOXOAMMBIX KHOIOK TaHeNe BhIOMpaeTCs
M0JIb30BATEJIEM CAMOCTOSITEILHO B 3aBUCUMOCTH OT BHUJIa BBIIIOIHIEMBIX PaboT.

Ha uncrtpymenranshoit manenu ['eomerpust (puc.13) pacrnonoxeHbl KHOIKU
BbI30BA KOMAaHJ JIJIi TIOCTPOEHUSI T€OMETPUYECKUX OOBEKTOB. J[7s1 BKIIOUEHUS
OTOOpaXXEeHMsI €€ Ha dKpaHe CIykuT komanna Bua - Ilanenu WHCTpYMEHTOB —
['eomerpus.

leoMeTpHA

x
@G A NN B &

Puc. 13 UucTtpymeHTanbHas nanens ['eomeTpust

NHcTpyMeHTallbHAsl MaHelb, HA KOTOPOMl PAaCIOJIOKEHbl KHOIKH BBI30Ba
KOMaHJ JUIsi TPOCTAaHOBKM pa3MepoB, HasbiBaeTcsi Pasmepsl (puc.14). [ns
BKJIIOUEHHUS] OTOOpaXeHMsI €€ Ha DKpaHe CIykuT Komanna Bupg - Ilanenu
MHCTPYMEHTOB — Pazmepsl.

PaiMepbl

@ 7l @A), N ]

Puc.14 WuHcTpyMeHTanbHas naHelb PazMepbl
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PenaktupoBanne — MHCTpyMEHTaIbHAS MMaHENb, HA KOTOPOH PacHoOJIOKESHBI
KHOMIKM  BBI30Ba KOMaH]l PEJAKTUPOBAHMS  (M3MEHEHHUS, HCIPABICHU)
reOMETPUYECKUX 00BEKTOB (puc.15).

Pe aKTHpOBaHHWE

Eﬂmﬂnﬂ%fﬁiw -----

Puc.15 NHcTtpymeHnTanbHas nanens PenakrupoBanue

Ha wunctpymenrtansHoii manenu OOo3HaueHus (puc.16) pacmosiokeHbl
KHOIIKM BBI30BAa KOMAaH/ IMPOCTAHOBKU PAa3IMYHBIX 0003HaueHUi (pa3pes3os,
CEUYEeHUH, BUIOB, IEPOXOBATOCTEH U T.1.).

D6o3HaYeHwnA

TE 7 IAELMLE @~ 29

Puc.16 UnctpymenTtanbhas nmanenb O003HaYCHUS

= 18,72, 9 2 ) !

Puc.17 NuctpymenTanbHas nanens [lapamerpuszanus

[Tanens (puc.17), Ha KOTOPOW PACIOIOKEHBI KHOMKHU JJII BHI30Ba KOMaH]T
HAJIOKEHUS CBSI3€M M OTPAHUYEHUN HAa TEOMETPUYECKHE OOBEKThI, HA3bIBACTCS
[Tapamerpusanus.

Mamepenwa (Z2D)

| A e ke o

Puc.18 MuctpyMenTanbHas nanens M3mepenust

Ha uncTpymeHTanbHOM maHenu M3mepeHus: pacnoyiokeHbl KHONIKM BBI30Ba
KOMaH]1 pa3IM4HbIX u3MepeHuit (puc.18).

BE £, 20 T L i, L 0 B 2
Puc.19 UHctpymeHnTanbHas naHens Beiienenue
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NuctpyMeHTanbHas naHenb (puc.19), Ha KOTOpPOil pacmnosioKeHbl KHOMKH
JUTSl BBI30BAa KOMaH/ BbIIeNIEHUs O0OBEKTOB rpadMueCcKUX JOKYMEHTOB, HA3bIBACTCS
Brigenenue.

EE= & 50 s 1[5 0l

Puc. 20 UuctpymeHTanbHas maHeab ACCOIMATUBHBIE BUJIbI

Ha nmanenm AccoruaTuBHbBIE BUIBI PACTIONOKEHBI KHOITKA BBI30Ba KOMAaH]I
ISl co3nanust BUIoB (puc.20).
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Jlabopatopnas padora Nel TEOMETPUYECKUE ITOCTPOEHUA

3ananue Ha J1abopaTopHYIO paboTy:

N3yunrs:

1. I[TprieMbl TOCTPOEHUS TEOMETPUIECKUX OOBEKTOB HA UEPTE)KAX;
2. CnocoObl pejaKTUPOBaHUs YEPTEKEN;

3. ABTOMaTU3UpPOBAaHHOE HAHECEHUE PA3MEPOB Ha YEPTEKAX;

4. BriBoJ1 yepTeKel Ha NIEYaTh.

Brraueptuts:

e UYepTexx KpBIKK MO MHIWBUIYaJbHBIM 33JJaHUAM K JTaOOpaTOpHOM
pabore Ne2 (ctp.38), HaHecTH pa3Mepbl, 3aMOJHUTH OCHOBHYIO
HaJMKCh.

e JloMamiHioI0 pacdyeTHO-rpadpuueckyro pabory Ne2. nnuBuyanbHbIe
3aJlaHus PUBEJEHBI HA cTpaHulax 46-52.

[MPUEMBbI TIOCTPOEHWA TEOMETPUYECKX OB BEKTOB

K ocnoBHbIM reomeTpuueckum o0bekTam B cucteme KOMITAC otHocsATCS:
® TOYKH;
MIPSIMBIE;
OTPE3KHU;
OKPY>KHOCTH;
AYyTH,
MHOT'OYTOJIbHUKH;
® IIITPUXOBKH.
KHonku i BbI30Ba  KOMAaHJ  BBIUEPUYMBAHUS  [EPEUUCIIECHHBIX
reOMETPUYECKUX OOBEKTOB PACIOIOKEeHbI Ha aHenu ['eomeTpus (puc.21).

TThamovroms

[Toctpoe Bcnomorarens

oMe WA x
Otnero ()Imvnc‘nnc | D ’_(/‘,Im\vr,nenn Iﬂ’mm;nmc |

Puc.21 Ilanens ['eomeTpus

BbIHEPYNBAHUWE BCIIOMOIATEJIbHBIX MNPAMbIX

Pacimpennas nanens BcnomorarenbHble IPSMBIE HA MHCTPYMEHTAIBHOU
naHenu ['eoMeTpusi Mo3BONSIET MOCTPOUTH PA3IUYHBIM 00pa30M PACIOIOKEHHbBIE
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BCIIOMOTATENIbHBIE TPSMbBIC, WCTOJIb3YEeMbIE NI MPEIBAPUTEIHHBIX MOCTPOCHUN
(puc. 22).

= 4 LB

Puc.22 Pacmmpennas nanens BenomorarenbHas npsimast

UepHblli TpeyrojibHUK B YIIy KHOMNKW TIOKAa3bIBAET,

YTO KHOIIKa

Pa3BOpPaAYUBACTC:A, T.C. UMCCTCA PACIINPCHHAS ITaHCIIb. Bo3moxxno IIOCTPOCHHC:

N BNLO AL LN 3L

NogabkowbdPE

. buccekrpucsl yria.

BcnomorarensHOM NpsIMOM B YKa3aHHOM TOYKE I10 YTIIy €€ HaKJIOHA;
['opu30HTAIIBHOK BCIIOMOTaTEILHOW MPSMOM B YKa3aHHOW TOYKE;
BeprukansHOM psAMON;
BcnomorarenbHbIX MPSAMBIX, HapAJLIEIbHBIX YKAa3aHHOW JINHUMY;
BcnomorarensHOM MPAMOM, EPIIEHANKYISIPHON K YKa3aHHOW JTMHUU;
Pa3znuuHbIX BCIOMOTaTENbHBIX KACATEIbHBIX JIMHUN;

I[JBI NEPEKIIFOYEHUSI MEXKIY KHONKAMHM PACIIMPEHHOW IIAHENU CIEAYeT
HECKOJIbKO CEKYH], HE OTIIyCKasl, 3aJep:KaTb KypCcOp Ha ONHOU U3 KHOIIOK.

Raroras

0k,

Aanpaes

b
—
Kuomka
BcnomorareabHbIe
1R
S E
P
&
E
’ H
'
y El
i
.l-l x
5
«~ @@

I F'accrugHMe|33-2554 |':Iru:un|45-|:| | PEﬁMM

& » [ /W

\

TTarenn

Paccrosnaue ot

~ o o

/
8

Toukn

Puc.23 [locTpoeHune BCIOMOraTeIbHbIX MapAJIIEIbHBIX MPSIMBIX

I[J'ISI IMOCTPOCHHU MApaJJICIIBHBIX BCIIOMOT'aTCIIbHBIX IMPAMBIX (I/ICHOHBSyCTCH

KHOITKa ”P:f ) cieayeT KypcOpOM-JIOBYIIKOM, MOSIBUBIIEMCS Ha 3KpaHe IocCle
BKJItOUeHUs1 KHomku IlapamnensHas mnpsiMas,

yKa3aTh 0a30BbIi  OOBEKT,
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napayieIbHO KOTOPOMY OYIyT CTPOUTHCS BCIIOMOTATEIbHBIE MpsMbie. UTOOBI
3a/laTh PAacCTOSIHUE OT 0a30BOr0 OOBEKTA N0 MapajliebHOM MpsSMOHM, BBEIUTE
HY’KHOE 3HaueHue B noje Paccrosinue Ha [lanenu cBocTB (puc.23) WM yKaxure
TOYKY, Yepe3 KOTOPYIO JOJKHA MpoiTH npsimasi. Eciu TpeOyeTcs moka3aTh TOYKU
MepecevyeHrs] BCIIOMOTATEIbHON NPSIMOM CO BCEMHU TIpapUUYECKUMU OOBEKTaMH,

P estina 71'4 ?f

UCIIOJIb3YETCS MePEeKITI0YaTENb Toukun  mepecedeHus,
pacnoJioxkeHHbIl Ha [[anenn CcBOMCTB.
[lo yMonmuanuro cucTemMa mnpegiaraer (aHTOMbl JIBYX MpSAMBIX,
PacCIOJIOKEHHBIX Ha 3aJJaHHOM PACCTOSIHUU 0 00€ CTOPOHBI OT 0a30BOr0 OOBHEKTA.
VYnopaBrneHue  KOJWYECTBOM  NPSAMBIX  MPOU3BOJUTCS C  MOMOUIBIO

o | 2 o
[IEPEKIII0YATEINS KonmnuectBo npsiMbix Ha [laHenn CBOMCTB.
Bbl MoxeTe 3auKCHpOBaTh OJHY M3 HUX WM 00€, IIeNKas MbBIIbI0 Ha

HY)KHOM (paHTOME JHOO Ha)XUMasi KHOIKY -+ Co3gate 00bexT Ha Ilanenn
CIIEUAIIBHOTO YITPABJICHUS.

[Tanens cnenuanbHOro ympaBiaeHUs (puc.24) — TOSABIAETCS TOJBKO IOCTE
BBI30Ba KaKOW- JINOO KOMAH/IbI U MO3BOJISIET PEJAKTUPOBATh MPOIECC BHITOJIHEHUS
9TOU KOMAaH/IBI:

IIpepriBanue

Rron ,E %/ Buto 2 Bxirouenue pexxuma
-
saroms 181 B) ——{

Puc.24 [Tanenb cienuaibHOTO YIPaBICHUS

Eciun Opima pomymieHa ommbOKa B TOCTPOCHHUSIX, TO KHOIIKA b0
Otmenuts/I10BTOPUTH MO3BOJIIET OTMEHUTH (BEPHYThH) MPEIbIAyIIEEe JECHCTBHE
MOJIB30BATEIISI, €CITU ITO BO3MOXKHO.

Jlns BbIXOJA M3 KOMAaHIbl HAXXMUTE KHOIKY E [IpepBars kKOMaHIy Ha
[Tanenu crienuanbHOrO ynpaBJIeHUS WK KiIaBuly <Esc>.

BbIHEPYNBAHUWE OTPE3KA

UToOBI MOCTPOUTH OTPE30K, CIEMYyEeT HaKaTh Ha KHOMKY OTpe30K MaHelu
['eometpust (puc.20). Ha Ilanenu cBOWCTB BHU3Y 3KpaHa MOKHO 3aJaTh JJIUHY
OTpEe3Ka, YroJl €ro HaKJIOHA U CTUJIb.

CTUIIN TEOMETPUHECKUX OEBEKTOB

FGOMeTpI/I‘-IeCKI/Ie 00BEKTBI MOKHO BbIYCPYHBATh PA3JIMYHBIMU I10 CTHUJIIO
JIMHUSIMU — TOHKHMMH, CIUIOIOHBIMHM OCHOBHBIMH, HITPUXOBBIMHU M T.[. Crunb
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BEIOMpAETCS W3 CIIMCKa, PacHoJIOKeHHOro Ha [laHenm CBOWCTB BHM3Y JKpaHa
(puc.25).

&
Kuonka ] | Jlauma 94,3359
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Ilanens cBONUCTB

Puc.25 Iloctpoenue otpeska

TOYHOE YEPYEHWE — IPUBA3KU

B mpouecce paboThl Haj yepTeKaMH YacTO BO3HHKAET HEOOXOJIUMOCTh
TOYHO YCTAaHOBHUTH KypCOp B Pa3jiuYHbIC XapaKTEPHbIE TOUYKU 3JIEMEHTOB, NHBIMU
CJIOBAMHM, BBIMOJHUTH MPUBS3KY K TOYKaM WM OoObekTaM. Jljis BbI30Ba 3TOTO
JMajora CIYKUT KHOIKa YCTaHOBKa TJIOOAIbHBIX MPUBSI30K (puc.26 u 27),
BO3MOXKHO TaK)K€ OTKIIOUEHHE ICHCTBHS BCEX IIOOANBHBIX MPHUBSA30K, a 3aTeM
BKJIIFOYEHHUE KX BHOBb B IMPEKHEM COCTaBE, I YEro CIYKAT KHOIKOU
3anpeTuTs/pa3peliuTh JAecTBUE T00adbHBIX MpHUBA30K Ha [lanenu Tekymiero
COCTOSIHHUSI.

L KOMMNAC-3D ¥7 Plus - [YepTex: BE3 MMEHW 1{ AeMOpedHH) - >CHCTEMHbIM B4 A ]

mafin  PegakTop BeldenmTe EBWa  BoTaeka  MHCTpYMeHTEl  CneuwdwWkauMA  CepeMC  OKHO  Cnpaeka  BHORMOTERH
DrE2d @G Ll oo Hin . QAQ &fusus -] S E F¥E.
s [Tl |M.+o§m¢ 7§ [o147 [roe.zs],

Veranorka RamneTuTh/NARNEImMITh

Puc.26 YcraHOBKa M OTKIIFOUEHHE ITPUBA30K
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YCTaHoBKa raobaneHeIR NPHBASO ﬂ

E AM#afilan Tovka =

CepegmHa
MNepecedeHue
O kacarue

[ Hopraane
Ono cerke

[ Bripaetmeatie
Yrnogan npHenzka ;I

[¥ Bee npHeasku [~ Zanperure npHEASKH
v NuHaMMYECKY OTCAEKMBATE

v OTofpasaTe TekoT

[~ C y4eTom $oHOBRIX CA0es

™| Toneke no BUaMvibib TOUKaM CETRM

lar yrnoeoi NpHEAzEM |45.EIEIEIEI

0K | OTrieHa ‘ Cnpaeka ‘

Puc.27 YcranoBka rino0anbHbIX PUBA30K

FTEOMETPUYECKNUN KATIBKYIATOP

OdeHb yOOOHBIM W TOYHBIM BCIOMOTATEIbHBIM CPEACTBOM OTPUCOBKHU
pa3nuYHbIX OOBEKTOB uUepTeka SBISETCA MHCTpYMEHT, koTopblii B KOMIIAC 5
Ha3bIBaCTCA 2eomempuyeckum Kaavkyaamopom. OH TO3BOJIIET ''CHUMATB'
HEIMOCPEJICTBEHHO C 3JIEMEHTOB YepTeXa pa3IuyHble KOOPJAWHATHBIC, TUHEIHHBIE U
YIJIOBBIE MapaMeTpbl. DTH JAHHBIE HCIOJNB3YIOTCA 3aT€M NpPH MOCTPOCHUU WIIH
PEAAKTUPOBAHUM IPYTUX OOBEKTOB.

Kanpkynsrop 3amyckaercs MIEIYKOM MpaBOM KHONKM Mblu. l[lepedeHp
BO3MOYKHBIX BapUaHTOB JUJISl CHATHS 3HAUEHUI BapbHpPYETCS B 3aBUCHMOCTH OT
1oJisi CTPOKM MapaMeTpoB, M3 KOTOPOTO ObLI BbI3BaH KaibKyisTop. Hampumep,
€ClIi TeOMETPUUECKUN KaJIbKYJISITOP 3alyIleH U3 MOJis JUIMHBI OTpe3Ka, TO OyayT
Ope/JIOAKEHbl KOMaHAbl U CHATUSA JIMHEHHBIX MNapaMeTpoB (AJIMHBI KPUBOH,
pPacCTOSIHUSI MEXK]ly JBYMs TOUKAMHU, PaJINyca OKPY>KHOCTHU U T. 11.) (puc.26), a nmus
IOJIS YIJIa HAKJIOHA OTPE3Ka MOSIBUTCS MEHIO CHSTHSI YIVIOBBIX BEJIMYHH (pUC.27).

OMiHa KEWED

JniHa CermMeHTa KpWeai
Mexay 2 TOdkaMA

MexAY 2 TOUKAMA Ha KPWEDH
MEHCAY AEYMA KPHMEEIRA

OT TOYKA 40 KOMBOIA 3
AuareTp

Pagiyc

Monyocs znnunca r

OnvHa cTpor TekcTa
aGapuT obteKTa *

Puc.26 I'eomeTpuyeckuii KaabKyJISTOP I U3MEPEHUS PACCTOSHUN
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HanmpaeneHie NpAmMoil/oTpeska

HaknoH KacaTensHoR
HaknoH Hoprani

FacTeop Ayri

MeX 4y MpAMEINMOTRESKaMI
HaknoH oo =nndnca

Mo 2 ToukamM (T Ockk X))

Mo 3 Toukam

HanpaeneHke CTpOkM TEKCTA

Mo TOUKE Ha DKy HHOCTI/ Ayre

Puc.27 I'eomeTpruecKuid KanbKyISATOP IJIs1 CHATUS 3HAUEHUHN YTJIOBBIX BEJIUYUH

BbIAEJIEHUE, TIEPEMELLEHNE, USMEHEHWE U YOATIEHWE
FTEOMETPUYECKNX OB BEKTOB

1) ns TOoro 4troObl BBIACIUTH OOBEKT HA YEPTEKe, HAIPUMEpP, OTPE30K,
CIEIYET:
e OTKIIIOUUTH KHOIIKY cTOM Ha [laHenu cnenuaibHOTO YIpaBieHUs;
e [llenkHYyTh MO OOBEKTY — OH BBIJICIUTCS 3€JIEHBIM I[BETOM.

2) nst Toro yToOBI NEPEMECTUTH OOBEKT, CIECIYET:
e Brigeanuts 00BEKT;
e 3anenuTh €ro KypcopoM M, HE OTITyCKas, MEePEMECTUTh B HYKHOE
MeCTO.

3) dnst TOro 4TOOBI YIAIUTh OOBEKT, CIETYET:
1. Beigeauts 0OBEKT;
2. Haxath Ha xiaBumry Delete Ha kinaBuartype.

JUisg ynaneHus pa3iUyHbIX OOBEKTOB CIY>KUT HYHKT MeHI0 Pepakrtop -
Ynanute- ..... (puc.28) v KHONKHU YCeub KPUBYIO U YCE€Ub KPUBYIO MEXKIY ABYMS
ToYKaMmHu (puc.29) Ha HTHCTpYMEHTaIbHas MaHenb PenaktupoBanue (puc.l5).

4) JIsis Toro 4ToObl UIBMEHUTH OOBEKT, CIICTYET:

e JIBa pa3a HIEIKHYTH 110 OOBEKTY;
e l3meHuTh napameTpsl (AJTUHY, YTOJ, CTUIIb);
o IllenknyTh mo kHOmke Co371aTh OOBEKT.
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QKOMIAC-3D ¥7 Plus - [YepTex: BE3 MMEHW1{ aeMopesuM) - =CHCTEMHEIN EMA]

§ Main | PeaakTop | Belaenmte BWa  Boraeka  MHoTpyMeHTel  CoeuMdHeEaumAa  Cepedc  OkHo

- =™ omens Ch+Z By A2 . 0, ® G @& |oas ! +
ERrrs # [osTopuTe Shift+alk+Backspace + w .
S Ll |50 HE- L, T 33 vH|-177.40 | 293.600
- EH, BeipezaTe Chrl- T z
1 B3 Konvposate Crl+Insert —f—‘

. B Bcreenme Shift+Insert 3
.
. CNEUMaNEHaA BCTSEKS, ..
u/;‘ | ¥AANHTE P| BrIAENEHHEE DB BEKTEI Delste
@, PazbuTe 4 ECnomMoraTensHele KPHERIS M TOHKH 4
it _:.'" BrIpOBHATE N0 FPaHHLE =7 YacTh KpHEDH
a -
- HacTk EPHEOH MEXAY 2 TOHKEMH
@, EZ EBriaenmte BCE Chrl4+a |7 £ LY
ﬁ; 3 Ofnacte
ot CABHC 4

4 s % Dacky /oKDY NEHHE
= =H Mosopor
-st E] MarwrafimposaHme COAEp#HMOE OCHOBHOM HaAMHoH

-
) =% CHMMETPHA TexHHHEeCkHE TREOOEIHHA

Cl
@ Komma 3 HeykasaHHyH Wepox0EaToCTE

POpMaLHA 4
2, Aedopraul Bre

Puc.28 Yanenue oObEKTOB

Veeun yacth

Yceur KDURVIO MEXTTV TRVMS

Puc.29 PacumpenHas nanens Y ceub KpUBYIO

JIMHEWNHBIE PASMEPbI

JIns HaHeceHUs JIMHEWHBIX pa3sMEpOB Ha MHCTPYMEHTAJIbHOM NaHEIN
Pa3Meps! ucnonb3yrorcst kHonku JInnelnbiii pazmep u ABropasmep (puc.30)

Artonazve  |[FEESITEEE - X

i @ A, N, 1

JTvaenuniin

Puc.30 ITanens Pazmepsnl

IIpn ucrionp30BaHMM KHONKHU JIMHEMHBIN pa3sMep CHUCTEMA aBTOMATHYECKHU
MIPOCTABUT Pa3MeEp, PABHBIA PACCTOSTHUIO, MEXKY JBYMSI YKa3aHHBIMH KypCOPOM
ToukamMu (Tl U T2) NpUBS3KM pa3Mepa - TOYKAMHM BbIXOAA BBIHOCHBIX JIMHUU.
Tperbst yka3zaHHas Touka (T3) ompeAenseT IMOJOKEHUE Pa3MEpPHOM JUHUMU.
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DneMeHTHl YIpaBJICHUS CO37aBaeMbIM pPa3MEpPOM PpACIOJAraloTcs B IaHENU
CBOMCTB BHU3Y 3KkpaHa (puc.31).

T"onuzoHTaTh

TTananmenn
N \ / \7Rem“vn<2m,

< QU] x[ee et (142,953 |[lrz[134.348 |215.523 |[urlra[134.348 [215.523 | THHTEKCT 73

B B T pasmep ANapameTpel / \ Juajor

OpueHranus BBOJIA

Puc.31 Bxnagka c aneMeHTaMu YIPaBJICHUS CO3/1aBAEMbIM Pa3MEPOM

JluHeitHpie  pa3Mepbl  MOTYT  paclojaratbCsi TapajuleIbHO  JIMHHH,
TOPU30HTAIILHO WA BEPTUKAIBHO.

Bxmanka Ilapamerpbl COyXUT Ui YIPaBICHHUS CO3/1aBAEMBIM pa3MepoM
(puc.32) ¥ COIEPKUT CIACAYIONTNE KHOKHU:

VI Y S E S EY gy )
| || = i [ = |1 [ ]
v S PasMep kMapameTpel /

Puc. 32 Bknanka [Tapametpbl

1) IlepexmrouaTenu, ympaBJsSIONUE OTPHUCOBKOM

MEPBOMN U BTOPOM BBIHOCHBIMM JIMHUSIMU
pasmepa.
e MshyTpH 2) Cnucok, O3BOJIAIOIINI BEIOPATh BUJT IIEPBOU H
—=- CHapy#H BTOPOU CTPEJIKU pa3Mepa;
#— Jaceqra
— Touka
— Bes cTpenkH
= —+| AETOMATMUECKDE | 3) Cnucok, Mo3BOJISIIOIIMNA yKa3aTh HYKHBIN c110c00
heBsi, Pyuroe pasMelleHus pa3MEPHOI HaMKCH.

la—=-__ 4| Ha nonke, eneeo
la—=2 4| Ha nonke, Enpaso
leDL ) Ha nanke, eeepx
t*gr " Ha nanke, Bruz

]
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Terer |97 73

Juanor BBO/a pa3MepHOM HAAMUCH = I03BOJISIET 337aTh HYKHOE
3HaUEHUE pa3Mepa U HaCTpouTh ero odopmiienue. Lllenuok Mblm Mo 3ToN KHOMKE
OTKpPBIBAET OKHO, N300pakeHHOe Ha puc.33.

Texkct o0 3agarIIe pazMepHOHA HaJIDICH

4 op Beraewme  Popmar
TeKCT Noa PASHMERHDN HAOMMCERD
’Tm | 00, PAZMEHON Ha

R 7 gucky

Tlone Her © @ €O CR CMC Oowroh.

T

‘ Kpamrer... |Ih14 ™ BraowTe ‘
+0,00000 j ™ Brmowms

OTEAOHEHWA

I-D,2EDUU

Egmtiua | |
H3MEPEHWA

Tekct nocne |X45o |g V]"n]‘[

FPazrep B ckokax
" Pazmep & panke K pur et

r MoguepkHYTE £ KB anpan e

2 x5’

[~ Menonbsoears No ywondaHHo BBOI[ CTPOK 1101
QK. | OrreHa | Cnpaexa | << T

Puc.33 3amanue pazMepHON HAANKCU

=l
Knonka ABtopazmep MO3BOJISIET MOCTPOUTH pa3mep, TUI KOTOPOTO
ABTOMATHUYECKHU OTNPECISIETCS] CHCTEMON B 3aBUCUMOCTH OT TOTO, KaKHE OOBEKTHI

yKa3aHbl JJIs1 TPOCTAHOBKH pa3Mepa.
[Topsiok 1 cIOCOOBI yKa3aHUS TEOMETPUUECCKUX 00OBEKTOB 3aBHUCAT OT TOTO, KaKOH

UMEHHO pa3mep TpeOyeTcsi MPOCTaBUTD:
o JIuHEMHBIN;
e JlunelHbIi ¢ 0OPHIBOM;
e JIMHEHHBIN OT OTpE3Ka A0 TOUKHU.

JIns BBIXOJA M3 KOMaHIbI ITPOCTAHOBKH pa3Mepa HAXKMUTE KHOIIKY @
[IpepBaTh kOMaHny Ha [laHenu cnennanbHOIO YIPABICHUS WK KiaBuiny <Esc>.

29



[TOCTPOEHUWE OKPY>KHOCTU

Jns  mocTpoeHHsT OKpPYKHOCTEH MCHOJIB3YETCS KHOIIKA E [TocTtpoenue
OKPYHOCTH 110 LEHTPY M TOUKE HHCTPYMEHTaIbHOU nanenu ['eomerpus (puc.20).
JUIst HOCTPOEHHMS OKPYKHOCTH YKQ)KUTE Ha YEPTEIKE LIEHTP OKPYKHOCTH WU
BBE/IUTE €r0 KOOPAMHATHI C KJIaBUATypbl. 3aT€M YKaKUTE TOYKY, JIEKAIIYI0 Ha
OKpPY>KHOCTH WJIM BBeUTE B cTpoke CBOMCTB (puc.34) BeIMUUHY pajuyca.

Koopaunarst IIepexmrouaren
KOOpHHHaTJ TOYKHU Ha b Ocu
: \
-~ B [<Ilermp|105.263 195,194 |[ily 833629 | 143.953 || |Paguye 0eu[ O[5 Crune EB
2] 4 » NOKpYHHOCTE / 1
| Pamm —
3anoMHH1 Bri6op

Puc.34 Ilanenb CBOMCTB OKPYKHOCTEN

I'pynma nepexmouarener Ocu  Ha IlaHenn CBOMCTB — TO3BOJISET
BBIYEPUYUBATH OKPYKHOCTHU C OCSIMU CUMMETPHH UM O€3 OCEH.

Knomnka 3amoMHUTH COCTOSIHHE Iﬁ MO3BOJIIET 3allOMHUThH IMapaMeTphl,
KOTOpbI€ OBUIM 3aJlaHbl TIPU BBOJIE OOBEKTA, ISl TOTO, YTOOBI MCIOJIb30BAaTh UX
MIPU CO3/IaHUU CJICTYIOIHNX OOBEKTOB.

Jlnst Toro 4YToOBl BBIYEPTUTH HECKOJBKO OKPYXHOCTEH C OJIMHAKOBBIM
paauycoMm, HY>KHO BBECTH 3HAU€HHUE pajuyca, U 10 (PuKcaluu 3TOH OKPYKHOCTH
Ha 4YepTeKe HaXaTh KHOMKY 3alOMHHUTL COCTOSIHHME, 3aJlaHHBbIA paauyc Oyaer
aBTOMAaTHYECKH TIpeJjlaraThCsd B CTPOKE IlapaMeTpOB OOBEKTOB TIPH BBOJIE
CJIECIYIOLIEH OKPY>KHOCTH.

UT00OBI MOCTPOUTh HECKOJIBKO KOHIICHTPUYCCKUX OKPY>KHOCTEH W3 OJHOTO
LIEHTPa, YKAKUTE TOUKY IIEHTpa U HAKMHUTE KHOMKY 3allOMHUTh COCTOSTHUE. 3aTEM
MOCJICIOBAaTEILHO CO3/1aBATE OKPYKHOCTH, yKa3blBas JIEXKAIIME HA HUX TOYKHU
WU BBOJS 3HAUEHUE PAJNYCOB C KJIABUATYPhI. 3a OAUH BBI30B KOMaH]IbI MOKHO
MOCTPOUTH TPOU3BOJIBLHOE YUCIIO OKPYKHOCTEH.

JIns BBIXOZA W3 KOMAaHIbl HAXMHUTE KHOIKY z IIpepBaTh KOMaHIy Ha
[Tanenu crienuanbHOrO ynpaBJICHUS WK KilaBuly <Esc>.

ANAMETPAJIbHbIVI PASMEP

JIns mpocTaBi€HUsT Pa3MEPOB OKPYKHOCTEW HCIOJIb3YETCS KHOIKA @
JnaMeTpanbHbIl  pa3Mep, pacnojiokKeHHas Ha WMHCTpyMeHTanbHOM MaHeIu
Pasmepsr (puc.30).
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Puc.35 Bxrnazaka c 3neMeHTaMu yInpaBieHHs JUaMEeTPabHbIM pa3MepoM

I Tun @I o
epEeKIII0YaTEINb MO3BOJISIET yKa3aTh THIT Pa3MEPHOW JIMHUHU
JTMaMETpaJIbHOTO pa3Mepa: MOoJHas Wih ¢ 0oOpbIBOM. JInsi BbIOOpa HY>KHOTO
BapUaHTa HAKMUTE HYXHYIO KHOMKY B rpymnmne Tun Ha Bkiagke Pazmep [lanenu
CBOMCTB (puc.35).

Knomnka eerlf | CIIY’KUT JUIsl BBOJa Pa3MEpHOM HAIMUCH, €€ OKHO
aHAJIOTUYHO OKHY JIMHEHWHOTO0 pa3mepa (cM. puc.33).

Bxnanka IlapameTpsl cy>KAT ISl YOPABICHHUS CO3/1aBacMbIM Pa3MEpPOM H
COJIEP>)KUT KHOMKH, U300pa’keHHbIE Ha puc.32.

AETIEHVE JTINHWW HA PABHBIE HACTU

Knonka Touku mo kpuBoil (puc.36), pacrojokeHHas Ha PaCIIUPEHHOU
nanenu Touka, IIO3BOJISIET IIOCTPOUTH HECKOJIBKHX TOYEK, PAaBHOMEPHO
pPacnoJIOKEHHBIX Ha KaKOW-TMOO KPUBOM.

KonuyecTBO y4acTKOB, Ha KOTOPbI€ MPOCTABIEHHBIE TOYKH JOJIKHBI
pa3ouTh KpUBYIO, yKa3biBatoTcs B noje KomnuectBo yuactkos (puc.37) Ha [lanenu
CBOMCTB. 3aT€M YKa3bIBAaETCS KypCOPOM KpHUBAasi JJIsl IPOCTAHOBKHU TOYEK.

Toux

Toukwu o

Puc.36 Pacuinpennas nanens Touka

Bcnom, TouKa
. Kpect
3eezga
O Kpyr
[] Keagpat
TpeyronsHk
(] KoneepT

-+ Tnioc ToHKAR

-+ Mnioc OCHOEHDEA |

- @ F.onuyecTen gqammslﬂi |* | DI ||:|-|:I ”D-D | CTiike |
2 0\ N Toukm /

. Br16op
IlaHens cBOMCTB

m

Puc. 37 IlaHenp CBOMCTB
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Ecnu xpuBas He 3aMKHyTa, TOYKM OYAyT IOCTPOEHBI Cpa3zy IIOCIE €€
ykazanus. llepBas Touka OyAeT cCoOBIAgaTh € HadyalbHOW TOYKOM KpPHUBOM,
MOCJEAHSS - C KOHEUHOM.

Eciun kpuBas 3aMKHyTa, TO TIOCJI€ €€ YyKazaHus TpeOyercs 3adarh
MOJIOKEHUE TIEPBOM TOUKHU Ha HEM (OmpeneauTh TOUKy T1).

[MTOCTPOEHWE AYIU

£,

J1Jist HIOCTPOEHUS AYTH UCIOJIb3YETCs] KHOKA
MHCTpYMEHTabHOM naHenu ['eomeTpus (puc.20).

Jyra, pacnojioskeHHas Ha

v 5 JyTa [

Hamnarnernue

Puc.38 Ilanenb CBOMCTB AyTH

Ha Ilanenu cBolicTB nzobpakaemon ayru (puc.38) pacnosiokeHbl OKHO JIs
BBOJIa pajJnyca AYyr'HW C KIaBHATYPhl, MEPEKII0YaTeNb, MO3BOJIAIONINN BHIOpAThH
HAalpaBJICHUE MOCTPOCHUS IyI'H: II0 YaCOBOM CTPEIKE WIM MPOTHUB YaCOBOU
CTPEJIKH, OKHO JJIsl BEIOOpA CTUJISI JTUHUU.

PAOVNATIbHBIN PASMEP

JIns HaHeceHHs pa3MeEpOB AYI HUCIOJB3YETCs KHOIIKA ;'1' PaananpHblii
pa3mep, pacnojioxkeHHas Ha MHctpymeHtanbHOM nanenu Pasmepst (puc.30). Ha
naHenu ynpasieHus (puc.39) MoxHO BbIOpaTh TuN  pa3MepHON JUHUU
paauanbHOro pasmepa: OT LEHTpa WIM HE OT LIEHTPa, BBECTU TEKCT pa3MEpHOU
HAJITUCH.

Bxnaaka IlapameTpbl ciy>kUT [Uisl yOpaBi€HHUS CO3/1aBAaE€MbIM Pa3MEpOM U
COJIEP>KUT KHOMKH, U300pa’keHHbIE Ha puc.32.

< QW8 [hr1[184.044 [124.697 || 1un|~t][A] | Texer [R50
B3 &) « » “Pagmep AMapameTphl /

Puc.39 Bknaaka ynpaBieHuUs paJuaibHbIM Pa3MEPOM
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[MTOCTPOEHUE TPAMOYTI OJIbHNKA

Jist MOCTPOCHUS MPSMOYTOJIbHUKOB HCITOJTB3YIOTCS KHOITKH
[TpssmoyronbHuK u [IpSAMOYTONIBHUK MO IIEHTPY W BEPIITUHE, PACIOJIOKCHHBIC Ha
pacummpenHoi nanenu (puc.40).

=1 O

Puc.40 Pacmupennas nanens [IpsMoyrosibHUK

-

Knornka JA€T BO3MOXKHOCTb TMOCTPOHUTH MPSMOYTOJIbBHUK JIBYMS
crocobamu:

- 3aJlaHuE€ MTPOTUBOMOJIOKHBIX BEPIINH NPSIMOYTOJIbHUKA,

- 3aJlaHUE BEPILIUHBI, BBICOTHI M IIUPHUHBI TPSIMOYTOJIbHHKA.

Ecnu u3BeCTHO MONOXKEHWE BEpUIMH MPSMOYrojibHUKa (Touku Tl u T2),
cienyer ykaszatb ux. [Ipm 3TOM BbICOTa U IIMPUHA TPSIMOYTOJIbHUKA OYIyT
OIpEENEHBI AaBBTOMAaTUYECKHU.

Ecnu u3BecTHBI BeplIMHa, BBICOTA U IMPUHA MPSMOYTOJIbHHKA, 33IalUTe UX
J00BIM CIOCOOOM H B JIF0OOM nopsiake. Harmpumep, Bbl MOXKETE yKa3aTh KypcopoM
MOJIO’KEHHUE BEPIIMHBI, BBECTU BHICOTY B moJjie [lanenu cBoiictB (puc.42) u 3a1ath
KypcoOpoM IIMPUHY MpsAMOYroyibHHKA. IIpy 3TOM KOOpAMHATHI BEPILUHBI,
MPOTUBOJICKAIICH YKa3aHHOM, OYIyT ONpe/iesIeHbl aBBTOMAaTUUECKHU.

[Iepexirouar

(i1 449141 [72.0712 |[lr2[108.124 [172.071 |[%]Beicer  [pne ot [ E—

v S TIpAMOYTONEHAK

Bri6op

Puc. 42 Tlanenb cBOMCTB BBINIOTHEHUS KOMaH/bI [ IpsiMOyTroapHUK

I'pynna nepekitouareneit Ocu Ha [Tanenu cBOKCTB ynpaBisieT OTPUCOBKOM
0CEM CUMMETPHUH NMPSMOYTOJIbHUKA.
JIns BBIXOJA M3 KOMaHAbl HAXXMUTE KHONKY [IpepBaTh komanny Ha [lanenu
CIICLIMAJILHOTO YIPaBICHUS UK KiaBuIlny <Esc>.
[IpsIMOYTOJIBHUK, TOCTPOEHHBIN B rpauuecKOM JOKYMEHTE, - 3TO €IUHbIN
o0BeKT, a He Habop OTHeNbHBIX OTpe3koB. OH OyAeT BBIAEHATHCH,

PEOAaKTUPOBATHCA U YAAIATHCS LETUKOM.

Knonka IIpAMOYroapHHK 1O LIEHTPY M BEpLIMHE [T MTO3BOJIIET
IIOCTPOUTH IPSAMOYTOJIBHUK C 3aJaHHBIMH LIEHTPOM M BepumnHou. Kypcopom minm
BBOJIOM KOOpPJMHAT C KJIABHATYPbl YKA3bIBAETCSA LIEHTP NPSIMOYIOJbHUKA. 3aTeM

MO’KHO yKa3aTh OJHY M3 BEpUIMH MPSIMOYTOJIbHUKA WM BBECTU 3HAUEHUS BBICOTHI
Y IIMPUHBI IPSIMOYTOJIbHUKA B OJJHOMMEHHBIE OKHA HA MMaHEu CBOMCTB (puc.43).
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Puc. 43 [lanenb CBOMCTB BBITIOJIHEHUSI KOMaH Ibl [IpsIMOYTOJIBHUK O LIEHTPY U
BEpIIMHE

[MOCTPOEHUE MHOIOYIOJIbHUKA

Knomnka |'D:- MHOroyronbHuK IO3BOJSIET TMOCTPOUTH  IPABHIBHBIN
MHOTOYTOJIBHUK. KonudecTBo BepIIvH MOXKHO 337aTh C KJIaBUATypPhl UIH BIOpATh
u3 cnucka Ha [lanenu cBorcTB (puc.44).

[lepexmtouatenn  Crnoco®  MOCTpOEHUs MO3BOJIAKOT ~ CTPOUTH
MHOT'OYT'OJIbHUK MO BOMCAHHOW WJIU IO OMMMCAHHOW OKPYKHOCTH.

Hro [Reumd
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KonM4ecTEn BepLUMH

1 = o Y S I N 1

I » S MHOMOYTOmBHIK

ITepexntouarens Cnocod

Puc. 44 I1anenp cBOWCTB BBITOJHEHUS KOMaHAbl MHOTOYTOJIBHUK

Bce wuHnuBHayanbHble Tpapuueckue 3aJaHus K JiabopaTopHOW pabdote
OpENoiaraloT UCHOJIb30BaHUE CIOco0a IMOCTPOEHHs] MHOTOYTOJIbHUKA TIO

ONMCAaHHOMN OI(py)KHOCTI/I.

Touky 1eHTpa 6a30BOI OKPYKHOCTH MOXKHO yKa3aTh KypCOpPOM WJIM BBECTHU
ee KOOpAMHATHI C KJIaBUuaTypbl B okHa LleHTp Ha maHenu cBoiictB (puc.41), 3arem
3aJlaeTcs BeJIMYMHA PaJinyca ONMMCAHHOW OKPY>KHOCTH.

MHOroyroJibHUK — 3TO €IUHBbIA O00BEKT, a He HA0Op OTIEIBHBIX OTPE3KOB.
On Oynet BbIAETATHCS, PEAAKTUPOBATHCS U YAAIATHCS HETUKOM.

GACKU

Knomnka ®dacka MO3BOJISIET IMOCTPOUTHL OTPE30K, COGIII/IHHIOIHI/Iﬁ JABEC
NEPECCKAOMUECA KPUBLBIC, T.C. KIIPUTYIIUTL) YI'OJI.
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HCpCKHIO‘IaTe.HI/I, IMMO3BOJIAIONIUC YKA3aTh,
TDe6VeTCH JIN YCEKAaTh MEPBLIN WIIM BTOPOI

Puc.45 IMauens cBoiicTB komauael Packa

T 7
[lepexmtouarennb MO3BOJISIET BBIOpATh CrIOCO0 MOCTpoeHus (hacku:
1O JIBYM JUITMHAM WJIU 1O IJIMHE U YTIIy.

CKPYTTIEHWE

Knonka CxpyriieHue MO3BOJIAET NOCTPOUTH CKPYTIICHUE TyTOU
OKPYXHOCTH MEX]y IBYMsI IIEPECEKAIOIMMUCI 00beKTaMu. Pagnyc ckpyriieHus
3a/1aeTCs Ha TTaHeJId CBOMCTB (puc.46).

Paguyc A nerdeHt] 3 nerdeHT2 E
r \Crpyrneriie /

Puc.46 Ilanenb cBoiicTB KoMaHAbl CKpyTIJICHHE

HITPUXOBKA

Ecnu HeoOXoaumo 3amTpuxoBaTh OJHY WM HECKOJIbKO oOjacTedl B
TEeKyIIeM BHUJIE YepTeXa WM BO (parMeHTe, TO [Jis1 BbI30BAa KOMAaHJIbI
WCMOJIB3YETCSI  KHOIKA

ol
['eomerpus.

[[ITpuxoBKa CTPOUTCS ABTOMATUYECKH, €CJIM BBITIOJHEHBI CJICIYIOIIHE
YCIIOBUSL:

1. Kontyp (rpanuua) mTpruxoBKH BbIYEPUYEH OCHOBHOM JIMHUEW WM JIMHUEH
JJ1s1 OOpBIBA;

2. KoHTyp 3aMKHYT.

YKaxute TOUKY BHYTPH 00JaCTH, KOTOPYIO HY>KHO 3amTpuxoBarh. CrucreMma
ABTOMATHUYECKH OMNPEICIUT OJMKaNUINe BO3MOXKHBIC TPAHUIIBI, BHYTPH KOTOPBIX
yKa3aHa TOYKa.

Knonku Ilanenn cnenuansHOoro ympasieHus (puc.47) mnpeaocTaBisiiOT

[[ITpuxoBKa Ha WHCTPYMEHTAIBHOM MaHEIU

JOTIOJIHUTENIbHBIE BO3MOYKHOCTH CO3[aHHs TPAaHMUL WITPUXOBKHU. KHOmKa
Pyunoe QopmupoBanue rpaHui] MO3BOJSIET MEPEUTH K CO3JAHUI0 BPEMEHHOU

JIOMaHO}1 JTHHHH, a KHOIKa @ O6Xox TPaHUIIBI TI0 CTPENKE - K (HOPMUPOBAHUIO
KOHTYpa, 00pa30BaHHOTO MEPECEKAIONTUMUCT OOHEKTaMH.
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JIns HAacTpOMKHM IapaMeTpOB IUTPUXOBKM CIIy’KaT dieMeHTsl [lanenm

CBOMCTB (puc.47).

N3 cnucka CTUIb MOXKHO BBI6paTI> CTHJIb IITPHUXOBKH (MCT&J’IJ’I, KaMCHBb,

JIepEBO U T.I1.).

Crucok LIBer mo3Boisisier BbIOpaTh HBET MTpUXOBKH. Illeqdyok Ha cTpoke

JIpyrue 11BeTa BEIBOJAMUT HA SKpaH PacIIMPEHHBIN 1Ualor BbIOOpa I[BETA.

B monsax Illar u Yrog MO)XHO BBECTH WJIM BBIOpaTh M3 CIKCKA IIar M yroJ

HaKJIOHA IONTPUXOBKH.
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Puc. 47 Ilanens cBoiictB komanasl LlITprxoBka

Yto0Osl 3aUKCUPOBATH MOTYYEHHYIO IITPUXOBKY U MEPEUTH K MOCTPOCHHIO

v -1
CJICAYIOUICH, HAXMHUTC KHOIIKY [ COS)IEITB o0bekT Ha [lanenu CIICOHUAJIBHOI'O

yYIPaBJICHHUS.
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BbLIBOL YEPTEXXA HA TIEHATH

[Tocne TOro Kak 4epTex CO3/1aH, U HYKHO IMOJYYUTh €ro OYMa)KHYIO KOIIHIO,
CIIEIyeT NEPEUTH B PEXHUM MPEIBAPUTEIBHOTO NPOCMOTpA IJs Me4YaTH. ITO
ocobbrit pexkxum KOMIIACa, B KOTOpOM  MOXHO BHICTh PEATUCTHUHOE
U300pakeHHe JOKyMEHTa, Pa3MECTUTh JIOKYMEHT Ha ToJie BBIBOJA, BBHIOPATH
TOJIKO KaKyI0-JT100 4acTh AJIs BBIBOJIA, HK3MEHUTH MaclITad BHIBO/IA U TaK Jajiee.

B pexume mnpeaBapuTesnbHOrO MPOCMOTPA TOKYMEHTBI HEIOCTYHHBI IS
pEIaKTUPOBAHUA.

Jims Bxoma B pexum ucnoib3yerca koManga Paun - [IpeasapurenbHbIi

[

IIPOCMOTP WM OJHOMMEHHAs KHOIKa Ha naHenu CraHmapTHas B BEpXHEH
JacTH dKpaHa (puc.48).

TTnenranuTemhHRIT

g
D2l SE| % 2m o882

Puc.48 Ilanens CtanaapTHas

Texymuii 1OKyMeHT OyAeT 3arpy)kKeH B pEXHUM IPEBapUTEIBLHOTO
IPOCMOTpa, KOTOPBIA IMO3BOJIIET BBIBECTM Ha II€4aTh COACPKUMOE OKHa
npocMmotpa. [locie BpI30Ba KOMaHIbl Ha SKpaHE MOSBUTCS UAJIOr, B KOTOPOM
MOJKHO 33/1aTh MTapaMeTphl EYaTH.

PexuM npeaBapuTesHOTO IPOCMOTpa UMeeT coOcTBeHHOe [ 1aBHOE MeHIo,
[Tanens ynpasnenus (puc.49) u I[lanens cBoiicts (puc.50).

&= ohdk BEH Qaa an ¢ (@ s R

Puc.49 [lanenb ynpaBiieHHs B peKUME MTPEABAPUTEIHHOTO MPOCMOTpPa
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Puc.50 ITanenb CBOMCTB B peKUME MPEIBAPUTEIBHOTO IMTPOCMOTpPA

B pexuMe mnpenBapuTEnsHOTO MPOCMOTpa Ha JKpaHE MMOKa3bIBACTCS
YCIOBHOE TI0Jie¢ BbIBOAA (OJUMH WJIM HECKOJIbKO JHcTOB Oymaru). Ha Hem
pEAIUCTUYHO OTOOpa)kaeTcss JOKYMEHT (WJIM HECKOJbKO JOKyMeHTOB). Ilo
YMOJIYaHUIO TI0JI€ BBIBOJIAa OTOOpa)kaeTcsl Ha SKpaHEe B TaKOM MaciiTade, 4ToObl
OHO OBLJIO BUHO MOJIHOCTHIO.

Ecnu Gonbioil TOKyMEHT BBIBOJUTCS Ha MajorabapuTHOE TMedaTaroliee
YCTPOMCTBO (HampuMep, Ha PUHTEP ), BHITIONHSAETCA aBTOMaTHYecKasi pa30MBKa Ha
JUCTBI COOTBETCTByMmEero Qopmara. I[lpm 3TOoM moNe BBIBOJA B pEXUME
POCMOTpa pasleisieTcss MyHKTUPHBIMU JIMHUSMH Ha YacTH, COOTBETCTBYIOIINE
YCTaHOBJICHHOMY B JIaHHBI MOMEHT (popmary Oymaru u ee OpueHTAIIHH.

UtoObl OoJiee palMOHANBHO HCMOJIB30BATh OyMary, MOXHO IOBEpPHYTH

YepTekK C IOMOUIBI0 KHOIIOK @ﬂ IToBepHyTh 110 YacOBOW CTpPENKE W
[ToBEpHYTH MPOTHUB YACOBOU CTPEJIKH.

Eciu TpeOyercs yMmecTuTh OOJBIIONW uepTeX Ha MeHblIeM Gdopmare,
Hampumep, dveptex ¢opmara A3 Ha nucre ¢dopmara A4, TO OIS TaKOTO
pa3MelleHusl JOKyMEHTOB ucrnonb3dyercss komanaa Cepsuc - Ilomornars
Macirtao.... (puc.51).
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Puc.51 Tloaronka maciitaba JOKyMeHTa

MoxHO Hamedararb HE BEChb TEKYIIMH JTOKYMEHT LICJIMKOM, a TOJIBKO €ro
4acTh - 00J1aCTh, OTPAHUYEHHYIO PSIMOYTOJILHUKOM MPOU3BOJIBHBIX Pa3MEpOB.

B

s 3TOro MCnosb3yeTcsl NEPEKIoYaTellb VYka3atb 4acte Ha [lanenn
CBOWCTB.

Ha skpaHe mosiBUTCS IWanor, B KOTOPOM NOKa3aH TEKYyUIUH TOKYMEHT U
paMKa, OrpaHMYHMBAIONIas NEYaTaeMyr 4acTb. [0 yMona4aHuIO pa3zmepbl pamMKH
COOTBETCTBYIOT rabaputam U300paKeHUsI.

UtoObl M3MEHUTH pa3Mepbl PaMKH, BBOJSTCA HYKHBbIC 3HAYCHHS B TOJIA
rpynmnbl OTCTynl B JIEBOW 4YacTU auanora. MOKHO TakKe MEepEeMECTUTh CTOPOHBI
WM YTIIbI paMKH MbIIbI0. [lociie 3Toro Ha mosie BbIBoa OyeT OTOOpaKaThCs He
BECh JIOKYMEHT, a TOJIbKO yKa3aHHasl 4YacCTh.

MoOXHO YyNpaBisTh CIOCOOOM IMEUATH TEKYIIETO JOKYMEHTa C MOMOIIbIO

nepekiaoyatened rpynnel Crnocod BbeiBoga (puc.50) Ha Ilanenu CBOICTB.

AKTUBHM3ALIMS TEPEKITIOYATENS BriBecTH 4YacTh TEKyHIEro JOKyMEHTa
OTOOpa)kaeT Ha T0JIe BBIBOJA OOJACTh JOKYMEHTA, OTPAaHUYEHHYIO PaMKOM,

O

aKTUBH3AIMs TIEPEKITFOYATeIIs BriBecTH TeKymui JTOKYMEHT IOJIHOCTBIO -
BECh IOKYMEHT IEJTUKOM.

YacTh JOKYMEHTa MOXHO TIEPEMECTHTh, MIOBEPHYTHh Ha TOJIC BBHIBOJA WIIH
MIPOMACIITA0UPOBATH TAK K€, KAK W 1EJbIA JOKYMEHT.

[Tocne Toro, Kak JOKYMEHT pa3MEIleH HAMIYYIIUM 00pa3oM, HEOOXOIUMO
BbI3BaTh KoMaHay Daiin - [leyaTs 1715 Havanga BHIBOJA IOKYMEHTA Ha Oymary Wiu
HaXaTh KHONIKY = [TeuaTs Ha [lanenu ynpasnenus (puc.49).

UtoObl 3aKOHYUTH PadOTy B peXUME MPEABAPUTEIBHOTO MPOCMOTPA,

UCIIOJIB3YETCSl  KHOIIKA 3akoHUHUTh NpocMOTp Ha [laHenu ynpaBieHus Wiu
COOTBETCTBYIOIIAs KOMaHAa U3 MeHio Daii.
Cucrema BepHETCS B OOBIUHBIN PEKUM PEIAKTUPOBAHUS TOKYMEHTOB.
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MHONBULAYATIbHBIE 3ALOAHVS K TIABOPATOPHOU PABOTE Nel

Ha geprexe ¢popmara A4 BHINOIHUTH B COOTBETCTBUU C HOMEPOM BapHaHTa
YEPTEXK KPBILIKY, HAHECTH Pa3MeEphI, 3aII0JTHUTh OCHOBHYIO HAJIIKCH.

['oToBBIM 4YepTeX, HE pacnedarsiBasg, NPEACTaBUTH Ui IIPOBEPKH
IIPENOAABATEIIO.

Bapuarm N°T - Apeiuka
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Bapuanm N3 Kpeika
7 A

Bapuarm N Kpwluka
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Bapuawm N°6 — Apsiika
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ITPUMEP BBIIIOJIHEHW S 3AJTAHUS K JIABOPATOPHOM PABOTE Nel

PaccmoTpum mocnenoBaTeNbHOCTh JACHCTBUM IPU MOCTPOECHUH YEPTEkKA
KPBIIIKH, MTPEJICTaBIICHHOMN Ha puc.52.
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3 s [pynna 15-11
Konupoban Popram A4

Puc. 52 Yeprex kpbliku

1. Co3nate popmar A4, 3aMI0JIHUTH OCHOBHYIO HAJIIUCh.

2. Bxmounts [Ipussasku - Cepenuna, [lepeceuenue, BeipaBuuBanue, Touka
Ha KpUBOi1 (cM. puc.27).

3. IlocTpouTh NpaBUIBLHBINA KBaAPAT C OMMUCAHHOM OKPY>KHOCTBIO PaJIiyCOM
50 (puc.53), ucnosib3ys KHONKY MHOroyrojibHUK (puc.44).
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4. W3 cepenviH CTOPOH KBajpara, Kak W3 LEHTPOB, NOCTPOUTH AYrH

O
SOZ

Puc.53

5. IlocTponThs BCIIOMOraTENbHBIE JUHWUM YEpe3 LEHTPHl AYr W LEHTP
KBaJpara.

6. IIpouepTuTh OCeBbIEe ATUHUU JUIsl AYT (puc.54) moBepX BCIIOMOTaTEIbHBIX
JMHAW, WCIOJNb3ys MNpuBsA3Ky Touka Ha KpuBoM. CTepeTh BCIOMOTraTeNIbHBIC
JIMHUH.

7. CrepeTp 4acTH CTOPOH KBajpaTa MEXIy KOHLUAMH Jyr, HCIHOJIb3Ys
KHOTIKY Y cedb KpUBYIO (puc.29).

Puc. 54

8. IlocTpouth OKpyx HOCTh pamuycoM 30 MM oceBoi JuHHel (puc.55),
pPa3AeNNTh €€ Ha IECTh YacTeil. 13 moydeHHBIX TOYEK KaK U3 LIEHTPOB NOCTPOUTH
HIeCTh OKpYykHOCTEN RO.

Puc. 55

9. IlpoyepTuTh OCEBBIE JIMHAA [ OKPY>KHOCTEW, HCIONb3Ys
BCIIOMOTATEJIbHBIC JJUHUN U NPUBA3KY To4Yka Ha KpUBOU.
10. HanecTu yka3zaHHbIE pa3MeEpBHI.
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11. BeiBecTn yepTe Ha NEYaTh.

VHANBUY AJIbHBIE 3ATAHUA J1715 TIABOPATOPHOU
PABOTDEI Nel

Ha ueprtexe dhopmara A4 moCcTpouTh YEPTEXK JIeTaU MO 00pasiy (puc.52),
aTh U MPEJCTABUTD MPENOIaBaTeIIO JIJIs 3a4eTa.
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Jlabopatopnas pabora Ne2 TEOMETPUYECKUE TEJIA

[lenb mabopatopHOit pabOTHI:
® U3Y4YUTh TMpPUEMbl TBEPAOTEIBHOTO MOJCIUPOBAHUS B CHUCTEME
KOMIIAC-3D;
® OCBOUTh INOCTPOCHHE ACCOLUMATUBHBIX YEPTEKEH TIE€OMETPUUYECKHX
TeN.

['padmueckoe 3amanne Ha 1abopaTOpHYIO PAbOTY:

e [0 HWHIMBHAyaJIbHbIM BapuaHTaM (cTp. 68-73) mHOCTPOUTH
TBEPJOTEIbHYIO MOJICNIb YCEYEHHOTO T€OMETPUUECKOTO TENa;

e Ha jucte popmara A3 MOCTPOUTH TPU BUJA YCEUEHHON MOJIETH.

Jomarnusst pacueTHo-Tpaduueckast padora No2:

® 1[I0 UWHAMBUAYAJIbHBIM  BapuaHtaMm  (cTp.74-87)  MOCTPOUTH
aCCOLIMATUBHBIN YEPTEK YCEUEHHOTO NT€OMETPHUUECKOTO TeJa, HAHECTH
pa3Mepsl, 3allTpUXOBaThb (GUIYPY CEUYEHHs, 3alOJHUTh OCHOBHYIO
Haanmuch (puc.84).

OCHOBHBIM KOHCTPYKTOPCKUM JIOKYMEHTOM SIBJISIETCSI 4EPTEX JIE€TalH,
COJIEpKalMil BCIO HEOOXOAUMYIO Ui HW3TOTOBJICHMSI WM3JENUs WHGPOPMAIUIO.
I'paduueckoe mpencraBieHne o (popmax MOBEPXHOCTEM AArOT BUIBI UYepTEXKa,
IOCTPOEHUE KOTOPBIX B KOMIIBIOTEPHOHN IpavKe MOYKHO OCYIIECTBIISATH JABYMS
crocobamu:

1. IlocTpoeHne yepTexa BEIYEPUMBAHUEM OTACIBHBIX AJIEMEHTOB — JIMHUM,
pa3MepoB, LITPUXOBOK U T.J., KOTAa KOMIIBIOTEP UCIOIB3YETCS KAK «3JIEKTPOHHBIN
KyJIbMaH;

2. ABTOMaTM3UPOBAHHOE IIOCTPOEHUE YEPTEXkKA IO CO3AAHHOM BHAYase
TBEPAOTEILHON MOJIETH AT — «aCCOLUATUBHBIN YEPTEHK.

Bropoii crnoco0 mnocTpoeHus 4YepTeKell B HAcTOsAUIEe BpEMs SIBISIETCS
CaMbIM IIEPCHEKTUBHBIM, €T0 M3y4eHUIO nocesnieHa KonrponpHaspabora.

el &6 Yl o Bfvn?.: .

. HoBble okyHEHTEI | Wl &t naHe! |
EDE
Yeprex P parteHtT TEKCTOBRIG 4OKYMEHT
B Creumndukauma (& Coiopra Jletans

Co3nanue TBepAOTEJbLHOIM
Mone/H

] | OTreHa | LCnpaexa |

v

Puc.56 Coznanue TBEpAOTEIBLHON MOIEIIH
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Jnst  co3maHust MoOJened  UCHOJb3YETCS  MOJyJdb  TBEPAOTEIBHOTO
mozaenupoBanuss KOMITIAC — 3D, mis Bxoaa B KOTOPBIM CIIYKUT KHomKa [lerans
okHa HoBblif TOKyMEHT (puc.56).

['11aBHOE OKHO CHUCTEMBI TBEPAOTEIBHOTO MOJIETUPOBAHUS MTPEACTABICHO HA
puc.57, Ha HeMm pacnoyiokeHbl ['naBHoe MeHro, KommnakTHas mnanenb, [lepeBo
OCTpOoeHUH, IHCTpyMEHTaNbHbIE TAHENIN U IPYTHUE SJIEMEHTBI YIIPaBJICHUS.

Kuonku, ynpasJsiionme BeJu4HHOI
H300DaKeHusl Ha JKDaHe

= IManean Bug
I WKOMIIAC-3D V7 Plus - [Heram BE3 HMEHH2]
KoMnaxTnas AN PeASKTOR  BWA  ONEpalbM CﬂEEbMKaLLMH C;QJEMC ONG  Crpaeka  BWENMOTERA _Ax
- CH @ LR e Bfw k. QA &0 |- b EHO EDHw 2]
el Hineee @t re+ 1. |

EPEE0 NOCTROEHMA o X|

Hetans

" MnockocTe =y \&

Q H

- Maockacte 2% JepeBo mocTpoeHust
; '“. MnocrocTe ZY

}-» Hauano koopguHat

"gh e

Puc.57  I'maBHOE OKHO MOJYJIsl TBEPAOTEIBHOTO MOJECIMPOBAHUS

KommakTHass manenb (puc.58) COAEPKHUT KHOIKH TMEPEKIIOUCHUs st
BbI30Ba ITHCTpyMEHTAJIbHBIX NTAHEIIEH.
K.HONE K

nepekEnoY2HiMAa

e
v Nt

KoMNakTHaA naHenb

PenakTupoBanue II: : ' # :Eﬁt ,ﬂﬁh, "-.r
-]
DuabTpsbI
pr—| 1
IIpocTpancTBeHHBIE IloBepxHOCTH HU3mepenus
KDHMBBbIE \

BcenomorarebHast
reoMeTpus

Puc.58 KommaktHas mmaHesns

[Ipu pabote c nr000#1 Aeranbi0 Ha JKpaHe, KPOME OKHA, B KOTOPOM OTOOpa)kaeTcs
MO/IeJTb, TTIOKa3bIBaeTCs OKHO (puc.59), comeprkamee [lepeBo MoCTpOCHHS I€TaIH.

JlepeBo mOCTpOeHMs MOKa3bIBaeT IOCIEI0BATEIbHOCTh CO3JAaHUs MOJENH, B HEM B
MOPSAJKE CO3JaHUSI OTOOpa)XkaroTCsi BCE HCIIOJIb30BaHHbIE OOBEKTHI (00O3HaueHue Havana
KOOPJMHAT, TUIOCKOCTH, OCH, SCKH3bI, ONIEPALIIH).
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,D,E![:I EED NOCTROEHIAA

DpoHTAIBbHAS JIOCKOCTH | .
3
(€ Detans
MnockocTe 3
T'opu3oHTaNBHAS NI0CKOCTH MackocTs 75
MnockocTe 2

IIpoduabnas MI0CKOCTHL ‘t_, Hauano koopaMHaT

E ﬂ Onepaura BB AMBaHIHA: 1

1}1 Jckma

EEI BripesaTe 3nemeHT BEASEN

I}g Ackmz2

Puc.59 depeo nocrpoenust

Jns penaktupoBaHus (MCTpaBiICHHs) TOCTPOECHHBIX 3CKU30B, BHIIOJHEHHBIX OMepanuit
CIIY»aT KOHTEKCTHBIE MEHIO, BbI3bIBAEMbIC IICITYKOM MPABOM KHONMKHU MBI HA PEIAKTUPYEMOM
anemente JlepeBa mocTpoeHusl.

IToBepHyTH

OpuenTanus Q" T ‘-I_’ @ c [%] Eﬁ] IE] i [fi rﬁ ‘g IepecTpouTh

Puc.60 Ilanens Bung
Ha nmanenu Bun (puc.60) pacmonoxeHbl KHONKH, YIPABISIONIME THIAMU OTOOPaKeHHS

MOJIETIH:
. [E] - Kapkac,

Ni

° - be3 HeBUAUMBIX JTUHUMH,

L E - C TOHKUMH HEBUAMMBIMU JINHUAMU,

. ' - [TonyroHoBOE,

o Efi - [TomyTOoHOBOE € KapkacoMm.
[Tonoxenue  MoaenW  OTHOCHTEIBHO  HaOMIOAaTelis  Ha3bIBACTCS
Opuenranueit moxenu. Ha mnanmenmu Bun (puc.60)  pacrionoxeHa KHOIKa
OpueHTanus, TO3BOJSIIONIAS PACIOIOKUTh MOJEIb B CTaHAAPTHON IPOCKITUH

(puc.61).
[

| . HopManeHo k...

Crnepeat

Czagm

Ceepyy
CHM=Y
CneEEa

Crnpaes

FzamMeTpMA XY
2OMETPIMA X
zoMeTpMA ZxY

€00 DRBRE

AMeTIA

Puc.61 Bp1i6op opueHTaluu Mojienu
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OBLUNE TPUHUNIBI TBEPAOTEJIBHOINO MOLEJIMPOBAHWA

st Toro 4toObl co34aTh OOBEMHYIO MOJETbh, Ha BBIOPAHHON IUIOCKOCTH TMPOSKIIUN
BBIYCPUYUBAIOT IUIOCKYI0 (HUTypy, Ha3bIBa€MyK JCKH30M, a 3aTeM €€ IepeMenialT B
MPOCTPAHCTBE, CIIeJ] OT TNEepeMElICHHus OSCKHu3a omnpenenser (opmy sieMeHTa (Hampumep,
MOBOPOT JAYTH OKPY>KHOCTH BOKPYT OCH 00pa3yeT cepy UiIu TOp, CMEIIEHUE MHOTOYTOJIbHUKA —
npusMy, 1 T.11.).

dopmoobdpasyroliee nepeMenieHrne 3CKu3a Ha3pIBalOT Olepaluei.

Jnst moctpoeHus TBEpAOTEIbHBIX MOJIETIEN UCTIOIB3YIOTCS CIIEIYIOIIME TUITBI OTIEPALIHIA:

1. J - BBII[aBHI/IBaHI/Ie 9CKH3a B HAIIPABJIICHHUU, ICPICHAUKYIIAPHOM INIOCKOCTHU 3CKHU34,
2. @ - Bparienue acku3a BOKpyr OCH, JISKAILEH B TNIOCKOCTH 3CKHU3a,

3. @ - Kunemarnueckass omepamusi — IepeMEIICHUE AICKHU3a BJIOJb YKa3aHHOU
HaIPABJISIOLICH,

4, ﬂ - HOCTpOGHI/IC TCJa 110 HCCKOJBKHMM CCUCHUAM-OCKHN3aM.

Heranp a000i  (QOpMBI  MOXHO TPEJACTaBUTh KAaK COBOKYIHOCTb OTJIEIbHbBIX
reoMeTpuueckux Teia. HayuuBmmch CTpOMTH OTIENbHBIE T€OMETPUYECKHE Tella, MOXHO C
NOMOUIbI0 OyNeBbIX omnepauuil (00ObeIMHEHUs, BBIUUTAHUS U IEPECEUYECHUs) HaJl 0ObEMHBIMU
aneMeHTaMu (chepamu, npu3MamMu, HWIMHAPAMH, KOHYCaMH, NUPAMUIAMU) IIOCTPOUTH JIIO0YIO
netanb. B maHHOW mabopaTopHO paboTe pPacCMOTPEHBI MPUEMBI TIOCTPOCHUS MOJIENeH
MHOTI'OI'PaHHHUKOB (IIPU3M M MUPAMU) U TeJ BpallleHus! (UIMHAPOB U KOHYCOB).

ITOCTPOEHME TEJIA BBIJIABJINBAHUEM

B kauecTBe mnpuMepa pacCMOTPUM IPUEMBI IOCTPOCHUS MPSIMOW IIECTUIPAHHON
MPU3MBbl, OCHOBAHHUE KOTOPO JIEKUT Ha TOPU3OHTAIBHON IIOCKOCTH. {51 TOro uyToObl HaYaTh
HIOCTPOEHHE JIF0O0H MOJIENN CIETyeT:

1. BeiOpats B /[lepeBe mocTpoeHMs MJIOCKOCTb, Ha KOTOPOM OyJeT pacmonaraThbCes
OCHOBAaHME MO/, N300pakaeMOe ICKH30M.

Ocku3 yIo00HO CTPOUTH, KOTJAa €ro INIOCKOCTh COBMAJAeT C IUIOCKOCTBIO dKpaHa (eciu
IUIOCKOCTh ~ 3CKHM3a MNEpPHEHAUKYIIPHA IUIOCKOCTHM 3KpaHa, IOCTPOCHHE COBEPIIEHHO
HEBO3MOXXHO). BriGepem ['opu3oHTanbHy0 MIOCKOCTh ZX MW YCTAaHOBUM OPUEHTALIMIO JAETallu
«CBepxy», IS TOro, 4TOOBI 3CKU3 ObLI BUJIEH B HATYPaAJIbHYIO BEIMUMHY U HE ObUI HCKaXKEH;

2. IlepeiiTn B peXUM BBIYEPUYMBAHHUS 3CKU3A C TOMOIIBIO KHOIIKH I : Ockus;
B sTOM pexnme TOCTyNHBI BCe KOMaH/ABI MOCTPOEHUS rpauyeckux OOBEKTOB. DCKU3
BbIUEPUMBAETCS C YUETOM CIEIYIOMINX TPeOOBaHMIA:

- KoHTyps! B ackuze nzobpaxatorcs ctuiieM JuHuu "OcHoBHas".

- B scku3e MOXeT ObITh OJTUH WJIM HECKOJIBKO KOHTYPOB.

- Ecnmu KkoHTYp OnuH, TO OH MOXET OBITh PA30OMKHYTBIM WIU
3aMKHYTBIM.

- Ecnu KOHTYpPOB HECKOJIBKO, BCE OHU JOJIKHBI OBITh 3aMKHYTHI.

- Ecnu KOHTYypOB HECKOJIBKO, OJIMH M3 HUX JIOJDKEH OBITh HAPY)KHBIM, a
JIpyTHe — BIIO)KEHHBIMU B HETO.

- JlomyckaeTcsi OJIMH YpOBEHb BIIOKEHHOCTU

- KoHTypbl B 3CKH3€ HE MepeceKaroTcs U He UMEIOT OOIIUX TOYEK.
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3. /I TOUHOCTH MOCTPOEHUS 3CKHM3a CIEAYET TaKKe BKIOUUTH [IpuBs3Ku

(ITepeceuenue, BeipaBauBanue, Touka Ha KpUBOK);

4. BplyepTMM OCHOBHOW JIMHMEH NPaBUJIBHBIA IIECTHYTOJbHUK, HCIIOJIB3Ysl CIIOCOO
IIOCTPOEHHUS 110 ONMCAHHOM OKpPYKHOCTH paauycoM R 40 mm, ¢ yriiom nepBoil BEpIIMHBI 270°
(puc.44);

5. Jlns BO3BpaleHUs B PEXUM PabOTHI C AETAIbIO IOCIE CO3AAHMS 3CKHU3a OTOXKMEM
KHOTIKY OCKHU3 E Ha MaHeIu TEKYIIEero cocTosHUA. IIoCTpOeHHBI 3CKHU3 aBTOMAaTHYECKU
oTtoOpaxaercs B JlepeBe MocTpoeHUsl.

6. g co3gaHus  TBEPAOTEIbHOM MOJENM MPHU3MBl  HCIOJIB3YEM  OIEpPaLUI0
BoigaBnuBanus. Teno BbaaBiuBanusa oOpa3yercs IyTeM MEpEMEIIEHNs ICKU3a B HAIIPABJICHUH,
HEePHEHINKYISPHOM €ro INIOCKOCTH.

Jiss  BbI30Ba KOMAHIbl HAXXMHUTE KHOIKY J Onepanys BbIIABIUBAHHUS Ha
UHCTPYMEHTAJIBHON TaHEIH PEIAKTUPOBAHMS JCTalM WIM BbIOEpUTE €€ Ha3BaHUE W3 MEHIO
Oneparnumu.

BoipaBanBan
Cnocod onpeaesieHUst
HanpasJienne pen He ¢ YKJIOHOM
rJ1yOHHBI
BbIIABJIMBAHH —

- @ - . FPacctoaHme 1 Yenon 1 @ Hron 1 mg

k] « » SlapamMeTpel A TOHKAA CTeHKAa ACEOMCTEA /

Puc.62 ITanens cBolicTB onepainuu BrinaBiuBanue

B HmkHel cTpoke skpana nosiButTcs [lanenb cBOWCTB omnepalnuy BhIAaBIMBaHUA (puc.62),
TJI€ MOKHO 33]1aTh apaMeTPhl ONEPALNH.

C nomomipto crnucka Hampasnenue Ha Bkiagke Ilapamerpsl Ilanenu cBoiicTB 3anaiite
[Tpsimoe HampaBieHUE, B KOTOPOM TpeOyeTCs BbIIaBIMBATh 3CKU3 (puc.63).

A Mpamoe Hanpagnenwe

[ OBpatHoe HanpaeneHme

B Nea HanpaeneHmA

i CpegHas MnockocTe

1 [T T [ T Pacoron:
b N apaMeTpel AToHKAR CTeH

Puc.63 Cnucox Hampasiienue BblaBIUBaHUS
Crioco0 ompenenieHus pacCTOSHUS, Ha KOTOPOe Oy/eT BbIIABIICH 3CKH3, BHIOMpACTCS W3
cniucka Crioco0 (puc.64). Beibepem ciocod — Ha paccrosinue.
Beenem B mone PaccrosiHue Ha Bknaake [lapamerpsl BenuWyuHY, XapakKTepU3YIOUIYIO
rIIyOWHY BBIJABIMBAHUS, PaBHYIO 50 MM.
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5% Ha paccroaHme
Yepes ece

&3 Ao esplumHel
B Ao noespxHoCTH

= W Ao Snveeaiuei noespxHoCTH |
| [ L] Pacerosrue 1500 };,;J

JAMETDEI A TOHKAR cTeHkA ABripesal

Cayouna
BbIIABJIHBAHUSA

Puc.64 Crnucok Crioco6 onpeneneHus riTyOMHBI BbIIaBINBAHUS

BoigaBnuBath MOXHO € ykiIOHOM (puc.62), 3agaBas yroi, TOIZJa BMECTO IPU3MBI
HOJYYUTCSl yC€UEHHas MUpaMuja.

-
UTOoOBI MOATBEPANTH BBHITTOJIHEHUE OTIEPAIIH, HAKMHUTE KHOIIKY Co3nath 00BEKT HA
[Tanenu cnenuanbHOro ynpasieHus. [IpepBarh BbIIOTHEHUE OMNEPALMIT MOXKHO, HaXKaB KHOIIKY

J: [IpepBarh koMmanay Ha [laHenu cnennanbHOrO ynpasieHUs win kiaaBuiry <Esc>.
Ha puc.65 mnoka3zaHa HOCTpOeHHas Npu3Ma, JUId KOTOpOil BbIOpaHa OpHEHTaLUs
N3omerpust XY Z 1 N0IyTOHOBBIN C KapKacoM BUJ OTOOPa)KEHUSI.

Puc.65 TsepnorenbHas MOJENb HIECTUTPAHHON MPU3MBI

[ToctpoeHHy0 Mozenb CcOXpaHuTe noJx uMeHeM [Ipu3ma B mamke, cO3JaHHOW IIpH
BBIMIOJHEHUH JlabopaTopHOi paboTel Ne2. @ailnl TBEpAOTENBHONM MOJENM - JETalId HUMEET
pacupenue *.m3d.

[TOCTPOEHUE TEJIA BPALIEHVEM

B kauecTBe nmpumMepa pacCMOTPUM IIOCTPOEHUE HE YCEYEHHOI'O U YCEUEHHOI'0 KOHYCOB,
OCHOBAHHE KOTOPBIX PACIIOJIOKEHO HA TOPU3OHTAIBHOHN IUIOCKOCTH, & OCh — Ha (DPOHTAIBHOU
IIJIOCKOCTH.

[TocenoBaTenbHOCTh OCTPOEHUS:

1. BeiGepeM GpoHTaNTbHYIO MIIOCKOCTD.

2. Iloctpoum »53cku3, H300paXeHHbII Ha puc.66, ¢ UCHOJIB30BaHUEM IPUBA30K
IIepeceuyenue, BeipaBauBanue, Touka Ha KPUBOM.
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a) DCKHM3 KOHyca 0) DCKHU3 yCEUCHHOTO KOHYca

Puc.66 Dcku3bl AJisi IOCTPOEHUS] KOHYCOB BpallleHUEM

Jist co3iaHust AJIeMEHTa BPAILEHHsI K CKU3Y MPEIbSABISIOTCS CICAYIONINE TPeOOBAHUS:

o Ocb BpaieHus J10JKHA OBITh H300pakeHa B 9CKU3€ OTPE3KOM co cTiieM Ocesasl.
. Ocn BpaleHus J0DKHA OBITH OJTHA.

3. [y BO3BpaIllEHUS] B PEKUM PabOTHI C JICTAIBIO TOCIE CO3JAaHUS ICKHU3a OTOXKMEM

[

KHONKY DCKH3 = Ha MaHeJIH TeKYIIEero cocTOosHUsA. [locTpoeHHBIH ICKHU3 aBTOMATHUYECKU
otoOpaxaertcs B [lepeBe mocTpoeHuUs.

Cdepoun Hanpas.ienue YroJ BpameHus

BpalleHust

Cnocog E'l i:l HanpaeneHie %i *ﬁ/IEED-D%‘/I 360.0 =
« » S ApaMETPR A TOHKAA CTeHkA ACBOMCTES /

Puc. 67 Ilanens cBoiicTB koMaH/ bl Bpaiienue

4. Jlns co3maHusl TBEpJOTEIbHOW MOJENM KOHYyca HCIIONIb3yeM omepainuio Bpaienus,
TeJI0 00pasyercs BpallleHHeM 3CKH3a BOKPYT OcH. [ BbI30Ba KOMaH/bl MCHOJIb3YHTE KHOIKY
Bpamenue.

2

5. Bo3moxHBI 1Ba crocoba MOCTpOEHHUs 3eMeHTa BpaieHus — Topoun (momydaercs
crutomHo sseMeHT) U Cdepounn (momydaercst TOHKOCTEHHast 000J104Ka - 3JIEMEHT ¢ OTBEPCTHEM
BJIOJIb OCH BpAITlCHUS).

Ha manenu cBoiictB komanasl Bpamenue (puc.67) Boioepem Crnoco0 MOCTpOSHHS —
Cdepou.

6. Broibepem Ilpsimoe HampaBieHue BpalleHusi W3 crnucka HampasneHue Ha maHenu
cBOMCTB (puc.68).

7. BpiOepeM TN TOCTpOEHHS MOJAEIM 0Oe3 TOHKOW CTEHKH C IOMOUIbIO CIMCKAa Ha
3akiaake ToHKas CTeHKa IMaHelu CBOMCTB KoMaH bl Bparenue (puc.69).

B Mpamos HanpaeneHue |

id OBpaTHOE HaMpaEneHWe
&8 [ea HanpasneHa

8 CpegHad NnockocTe

- EmESIEEE

Puc.68 Bribop HanpaBiieHus BpalieHUst
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=) Her

&7 Hapysy

HF BHyThb

i@ [ea Hanpasnenms

A0EHME q b

[ CpeaHAs nnockocTe |

- T NOCSTPOEHMA TOHEOE cTeHH | () TonwmHHa cTeHEH 1 I_
4 » STIAPaMETPEl » TOHKAR CTEHKA ACBORCTES /

Puc.69 Tun noctpoeHus: TOHKOM CTEHKHU

0 .
8. Yron BpameHus 360" 3amaercs B OKHE Ha IaHEIU CBOMCTB KoMaH/bl Bpamienue
(puc.67).

-
9. UTOOBI MOATBEPIUTH BHITIOTHEHHE OMEPAIMH, HAKMUTE KHOIIKY Co3nath 00BEKT
Ha [lanenu cnennanbHOTO yrpaBJieHUs.
TBepaoTenbHbIE MOJIEIN KOHYCOB MOKa3aHbl Ha puc.70.

'Y

Puc. 70 TBepnorenbHble MOJENH KOHYCOB

PELAKTUPOBAHWE (MBMEHEHWE) MOLEJTIEMN

Jlnis ucnipaBieHust OMIMOOK B MOCTPOEHUSX CIIEAYET IIENKHYTh MPaBOM KHOMKON MBIIIN
Ha HYXKHOU cTpoke B JlepeBe MocTpoeHusl, OTKPOETCS KOHTEKCTHOE MeHIo (puc.71), u3 KoToporo
BbIOMpaeTCsl MyHKT PelakTUpoBaTh 3J1€MEHT Ul U3MEHEHMs apaMeTpoB ONEpaluy MU MyHKT
PenakTrpoBath 3CKH3 ISt NCTIPABJICHUS ICKU3A.

AdefeEn NOCTPOSHIA

Jetane

-—. MnockocTe 7
‘ MnockocTe 2
-‘. MnockocTe &7
}» Hayano koopguHar

= o -
= a EIEI SINEMEHTA
I}I Jckms

CHPEITE
g Jokmz3 KPEL

FICKNHO4MTE M2 pacYeTa

PeiakTMpOEATE 2NEMEHT

YAANUTE 2MEMEHT

NaPDRRN Z5EE0E

PeakTMPOEATE 20K

Puc.71 PenaktupoBanue Mojenei
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OlEPALUA NPUKTIENBAHNA

Ha wuHcTpymeHTanesHON mnaHenu PepakThpoBaHWe IeTamy pacIioiOKEHbI

KHOIIKU
(puc.72).

BbI3OBAa KOMaHJZ PpPCAAKTUPOBAHHA CO3JaHHOIO OCHOBAHMA MOJCIIN

BupesaTb Bbl/1aBJIMBAHUEM

069680609 ) o, 82
/ / N\

IIpuxjaentb IlocTpoenue ceueHuit

Puc.72 KomnaktHas nanens PenaktupoBanue aeranu

[Tocre co3nanust OCHOBAHMSI IETAIM MOYKHO MPHUKIEUBATh K HEMY WJIM BBIUMTATh U3 HETO
$hopMOo0Opa3yOIIKE TIEMEHTHI.
OHu, Kak ¥ OCHOBaHUE, MOTYT MPEACTABIATH COOOM 2JIEMEHTHI YETHIPEX TUIIOB:

9JICMCHTHBI BbIJJaBJIMBAaHU,
9JICMCHTEI BpalllCHUA,
KHHEMAaTHU4YCCKUC DJICMCHTHI,
9JICMCHTHBI 11O CCUCHUSAM.

[TpuxnenBanue WM BeIpe3aHue GOpMOOOPA3YIOLIETO dIEMEHTa HAYMHACTCS C CO3AAHUS
€ro 3CKUu3a.

[lepen co3maHueM 53CKu3a HEOOXOAUMO BHIOpaTh TIpaHb, HAa KOTOPOH OH OyaeT
pacnosioxkeH. [ ykaszaHHMs TpaHW NOABEOUTE K HEW Kypcop B okHe Mojaenu. Korma kypcop

MMPpUMET BU

iR

, ETKHUTE JIEBOM KJIaBUIIICH MBIIIIHN.

Kypcop npu Bei6ope 00beKTa Ha MOIETTN MOXKET IPUHUMATh TAK)KE CIETYIOLINE BUJIbL:

e Bunx kypcopa npu yKa3aHHU BEPIIAHBL ' ¥ ;

e Bua kypcopa npu ykazaHuu pedpa <

e Bux kypcopa npu ykazaHUH OCU R

e Bux kypcopa pu yKka3zaHUHM KOHCTPYKTUBHOM IIJIOCKOCTH & ;
e Bux kypcopa npu ykazaHWH IPOCTPAHCTBEHHOW KPUBOW MIIN

ScKU3a %

_|_

e Bujg kypcopa npu ykazaHUH YCIOBHOTO N300pakeHUs pe3bObl s

[Tpuxnenm k mnpusme (puc.65) uunuHAp BhBICOTOH 40 MM, OCHOBaHHE KOTOPOTO
(oKkpy)HOCTb paguycoM 30 MM) JIEKHUT HAa BEpXHEM OCHOBAHUU NPHU3MBI.

[y

YroObl aKTUBU3UPOBATH KHONKY ——= DCKU3 CIIEAyeT 00s13aTeIbHO BBIOPATh IPaHb, 3CKU3
NPUKJIEHBAEMOTO 3JIEMEHTa CTPOUTCS TaK)Ke KaK OCHOBAHUE JICTANIH.
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Komanga IlpuknenThs BBIIABIMBAHUEM BBI3BIBACTCS OJHOMMEHHOW KHOIKOM 'il ,
PacrojIO)KEHHOW B pacHIMpeHHOM MeHI0 PenakrtupoBanue neranu (puc.67) Ha KommaxTHoM
naHenu. Ha manenu CsolictB (puc.62) B okHe Paccrosnue ykaxem BbicoTy 40 MM ans
MpUKIEUBAEMOro UuiauHApa. Onepanus NPUKICUBAHUS 3aBEPIIACTCS HAXKATHUEM Ha KHOIKY

-+
Co31atb 00BEKT . [lonyueHHoe B pe3ynbTaTe ONepaldM MPUKICUBAHUS BbIIABIMBAHUEM
TEOMETPHUYECKOE TEJI0 U300pakeHo Ha puc.73.

Puc.73 T'eomerpuueckoe Temo

OlEPALNA BBIPESAHUA

BeipeskeM B CO34aHHOM I'€OMETPUYECKOM Telle KBAJpaTHOE OTBEpPCTHE Ha Iiayouny 50
MM. OCKH30M OTBepcTusi OyleT KBaapaT co cTopoHO 30 MM, HOCTPOEHHBIH Ha BEpXHEM
OCHOBaHUU IIWJINHAPA.

Jlng  BbI30Ba KOMaHAbl HAKMUTE KHONKY BbIpe3aTe BbIIaBIMBaHUEM Ha
MHCTPYMEHTAJIbHOW MaHenu penaktupoBaHus neranu. Ha manenu CoiicTB (puc.62) B OKHE
Paccrosnne ykaxkem riyOuny otBepctus 50 wmm. IloiaydeHHOe TreoMeTpHuYecKoe Telo
n300paxeHo Ha puc.74.

Puc.74

[NMOCTPOEHUWE YCEYEHHOIO TEOMETPUYECKOIO TEJIA

Jns  oTceyeHMs dYacTH JETald HCIOJIb3YeTCs kHomka CeuyeHHe Ha NaHEIH
PenaxktupoBanue (puc.72). Bo3MoxHBI 1Ba crioco6a MoCTPOCHHS:
e (CeueHUE OBEPXHOCTHIO;
e [lo ackuzy.
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PaccmoTpuM BTOpPO#t criocob — ceueHue mo 3cKu3y. B kadecTBe scku3a BEIOEpEM OTPE30K,
BBIUCPYCHHBIA MO YKAa3aHHBIM B 33/JIaHUU pa3MepaM Ha (POHTAIBHON IUIOCKOCTH MPOCSKITHHA
OCHOBHOM JINHUEW U SIBJIAIOIIMIICS CJIEIOM CeKyIIel miockoctu (puc.75).

Acku3

n PHEAEWTE 3 N2rEHT BEILAES

B bIpE3aTE 3 NSMEHT BRI AE N

Jckusd

CeueHue
MOBEDXHOCTH

CeueHnue mo ICKU3y

-tEPeswaloaw

4| | 3
o OOpaTHoe HanpaBJicHUE

MocTpoeHMe: q B oTCeYeHHus

-+ @ Dpatune ceYEHMA HanpasneHue oTceveHMA IE’
) « » \apameTpel A CBoCTEA /

|OTEE'—IEHHE HaCTH JeTank NoOEepXHOCTERD YEAZaHHOMD I'I[:IDEI:IMJ'IH

Puc.75 Otceuenue yacTu eTanu 1o 3CKU3y

YacTe Mojenu YAQUTACTCA MEPEMCIICHUEM YKAa3aHHOI'O 3CKH3a B HAIIPpaBJICHHHU, KOTOPOC
IMOKa3bIBACTCA Ha q)aHTOMe B OKHC MOJCIHN B BHUAC CTPCJIKH. I[J'ISI HU3MCHCHUA HaIIPaBJICHUSA

OTCEYEHHUs HCIOJB3YETCA TepeKiIroyaTesp DanpasnsHie ':'TCE’”E””F'IE Ha Brianke Ilapamerpsl
[Tanenu cBoiicTs (puc.75). Beibepem oOpaTHOE HampaBlieHHE.
[Tocne BbIOOpa HampaBiIeHUs] OTCEYEHUS] U HACTPOWKH CBOWMCTB IMOBEPXHOCTH HAKMUTE

!
KHOIIKY Coznath 00bekT Ha [lanenu crenuanbHOTO yIpaBIeHHUS.
VYceueHHOE TeOMETPUIECKOE TEJI0 N300pakeHo Ha puc.76.

Puc. 76 YceuenHoe reoMeTpruIECKOE TEIO
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CO3HAHUNE ACCOLIMATABHOIO YEPTEXKA

Co3anum 4epTex ¢ TpeMsi OCHOBHBIMH BUAAMH JIJIsI TIOCTPOSHHON MOJIENU YCEUYEHHOTO
r€OMETPUUYECKOro Tea.

B cucreme KOMIIAC-3D HUMEETCA BO3MOXHOCThL aBTOMATHYECKOI'O CO3JaHUA
aCCOIIMAaTUBHBIX YEPTEKEH CO3JaHHBIX U COXPAHEHHBIX B MaMSITH TPEXMEpHBIX neTaneil. Bee
BHJIBI TAKOTO YEpPTEKa CBSA3aHBI C MOJCIBIO: M3MEHEHHS B MOJCIH NPHUBOAAT K HM3MEHEHUIO
M300pakeHHs B aCCOIMATUBHOM BHJie. 1Sl MOCTPOCHUS TaKUX YEPTEKEH UCIIONIB3YIOTCS KHOMKU
HNHcTpyMeHTaIbHOM MTaHeau AccorimaTuBHbBIC BUIBI (pUC.77).

BC;IZII:)IIHapTHLle :: |g:| =I = E”:I | i ] |;I:[[| [lﬁ Em ‘

Puc.77 NucTpymeHTanbHas naHeiab ACCOLMAaTUBHBIE BUbI

=]

Knonka CranaapTHbie BUIbI 22 nossomser BBIOpATh CYIIECTBYIONIYIO (COXpaHEHHYIO
Ha JMCKE) TpeXMepHYIo Aetanb (*.m3d) u co3iars B TEKyIIeM JOKYMEHTE YepPTEXK ITOH MOJICIH,
COCTOSIIIIMIA W3 OJIHOTO WM HECKOJBKUX CTAaHAAPTHBIX acCOIMATHBHBIX BHAOB. [locie BbI30Ba
KOMaH/Ibl Ha SKpaHe MOSIBUTCS CTaHJAPTHBINA AMANOr BbIOOpa Qaiina 1iist oTKpbITHs. Beibepure
JIeTanb s CO3/aHus BHUIOB U OTKpoiite daitn. B oxHe ueprexa mnosBUTCA (HaHTOM
n300paxeHusi B BUJAE TabapUTHBIX NPSIMOYroJbHUKOB BHMJOB. Cucrema mnpeasaraer Io

YMOJTYaHUIO TPpHU OCHOBHBIX BHJa: CIICPEIHU, CBEPXY U CJICBA.

| Cxema BHI0B

+ @ [chStud- @S] #Cnepean ] ceersalES | o= M) - 1 7]
B~ napavetpel AT/

Puc.78 Ilanens cBoiicTB KOMaHALI ACCOIIMAaTUBHEIE BUIEI

YToOBI W3MEHUTH Ha60p CTAaHJAPTHBIX BHIOB BbI6paHHOﬁ MOJCIIN, HCIHOJBb3YCTCA
oo
=

nepexioyarens CxeMa BHIOB = na Manenu coiicTs (puc.78). OH mo3BOJsIET U3MEHUTH
Ha0Op CTaHJApTHBIX BHUJOB BHIOPAHHOM MOJENM C MOMOLIbIO OKHAa. BriOepure HeoOXonumsble
BUJbI (puc.79). UToObl BEIOpaTh MM OTKA3aThCsA OT KAaKOro-iuldo BUAA, CIAEAYET IEIKHYTh MO
U300pa’keHHIO 3TOTO BU/A B OKHE.

66



BeifiepuTe cxeMy BHMI0B [ X]

= Orvens

Y

il

AR
il =,
3a30p MO FOPUE0HTANM, tkd 15.00]
3a30p N0 BEPTHIEANM, MM 15.00

Puc.79 Oxno 1151 BpIOOpa CTaHJAPTHBIX BUJIOB

[TpoeknMoHHBIC BUIBI YepPTEXKA, CO3TAHHBIC C MOMOIILI0 KOMaH bl CTaHIApTHBIC BUBI,
HAXOJATCS B MPOEKIIMOHHOM CBSA3HM CO CBOMM TJIaBHBIM BUAOM. Hannune nmpoeKIMOHHBIX CBsI3ei
MEXy BHJIaMU OTPAaHMYMBACT MX B3aUMHOE nepemMerieHue. [lpn HeoOX0quMOCTH CBSI3b MOXKHO
OTKJIFOUUTB - 3TO JIA€T BO3MOXKHOCTb ITPOU3BOJIBLHOTO Pa3MEIICHHsI BUIOB B UEPTEKE.

JJ1st TOro 9T00BI OTKITIOYUTH MPOCKIIMOHHYIO CBSI3b BU/IA, CIIEIYET:

1. Boigenute BH, IIEIKHYB JIEBOM KHOMKOW MO rabapuTHOW paMKe BOKPYr BH[A.
[Tpu3HakoM BBIJICIICHUS BHJIA SIBJISCTCS HAUYHE BOKPYT HETO TIOJCBEYCHHON Ta0apuUTHOU
paMKu.

2. TlomecTuTe KypcOp BHYTPh PAaMKH, HaXMHUTE MPaBYI0 KHOIMKY MBIIIA JJIs BBI30BA
KOHTEKCTHOTO MeHIo (puc.80).

3. BbBoBUTE M3 KOHTEKCTHOTO MeHIO BHAa komaHay Ilapamerpsl Buma (puc.8l).
Otxmrounte KHOMKY [IpoekiinoHHast CBsI3b.

Bo3MOXXHO OTKIIFOUEHHE MPOESKIIMOHHOW CBSI3U C IOMOIIBIO OJHOMMEHHOW KHOTIKH Ha
nanenu [Tapametpsl Buaa (puc.81)

Jepeen NocTpoeHMA

OapameTpsl E1ga...
MacwiTah... r

MPOEKUMOHHEA CEAE
MapaMeTpEl pazpeiEa. ..

Teryipia
DOHOEEIA
[MorackHTE

YAIAMMITE EMA,

PazpyluTe B4

Puc.80 KonrekcrHoe MeHIO BuIa

= O tovl? oo o M) [ 1 - 1 |-) 2] Towa e[ 55 15 [122015
W B T Napaverpel AT/ /

OTKII0YeHHe/BKIIOYEeHHE

PI/ICSI HaHeHB HapaMeTI MIPOCKIIMOHHON CBSI3H BHIOB
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Bce Buapl cBA3aHBl C MOJENbIO: M3MEHEHUS B MOJEINM HPUBOJAT K H3MEHEHHIO
M300paKeHHsl B aCCOLIMATUBHOM BHE. [Ipu oTKpbITHM YepTexka, CoAepKaIlero acColMaTUBHbIE
BUJBI JIETAJIM, CHCTEMa MPOBEPSET COOTBETCTBHE ()OPMBI U PA3MEPOB JETald M300PaKEHHUIO,
uMerounieMycss B Buaax. EciM 3TO COOTBETCTBME HapylIEHO, TO BHABI, Tpelyrolue
nepecTpoeHusi, OyayT OToOpaxkaTbCs B uepTEXe IMepeuepKHYThIMHU. llosBisiercs nuanor c
3anpocoMm: "M3MeHeHa Mojienb, oToOpaskaemast B ueptexe. [lepectpouts ueprex?". Bel Mmoxere
HEMEJUICHHO TMEPEeCTPOUTh YepTek, HakaB KHomKy Jla numanora. M3oOpaxenue peranu Oyaer
MEPEPUCOBAHO B COOTBETCTBHH C €€ TeKyuled koHpurypanueir. HaxxaB knHonky Her, MoxxHO
OTJIOXKHTH MepecTpoeHue. Juanor nucuesner. Bel MoxeTe nepecTpouTh 4epTexk B 000 MOMEHT

paboTHI C HUM, JIJISl ’TOTO HAKMHUTE KHOTIKY EE [Tepectpouts Ha manenu Bun (puc.60).

[Ipy mocTpoeHWM BHAOB HW300pa3vM  HEBHUIUMBIA KOHTYpP OTBEPCTHS, HCIOIb3YS
NEepeKIIIoYaTeNb, YIPABIAIOMINNA OTPUCOBKOM HEBUIMMOTO KOHTYpa M pAaCIOJIOKCHHBIH Ha
nanenu Jluauu (puc.82).

H300paxxaTh HeBHAMMBIE JMHUH

—\
Buamreie AHHMM EIZI Heeuguble MdHMHH @@@gb I:IZI MHUM NepexonnE E CTUE

« v apameTpel b JIHA ACBEEKTE

Puc.82 Ilauens JInuuu

Ha rotoBoMm uepTeke HaHECTHU pa3Mepbl, (pUrypy cedeHHs 3allTpUXOBaTh,
3al0JHUTh OCHOBHYIO Haanuch. [lpumep BhIMONHEHHON rpaduueckoil padboOThI
U300paKeH Ha puc.83.
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TPAOUYHECKUE SAOAHWA HA JTIABOPATOPHYHIO PABOTY Ne2
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HOlNOJIHNTETIbHBIE BAPUAHTHI [i715 BbITTOJIHEHWA

JIABOPATOPHOW PABOTbI Ne1
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Kontpoasnas padora Nel IOCTPOEHUE YEPTEXA AETAJIN

3ananue Ha 1abOpaTopHYIO padoTy:
® U3Y4YHUTh IPUEMBI TOCTPOCHHUS FIEMEHTOB TBEPIOTEIBHBIX MOJICIICH;
® OCBOWTH IIPUEMBI ITOCTPOCHUS ACCOLMATUBHBIX YEPTEkKEHl JeTaell ¢ OCHOBHBIMH,
MECTHBIMU BUJAMH U BHIHOCHBIMH 2JIEMEHTAMH.
I'paduueckoe 3ananue Ha Ta6OPATOPHYIO PabOTY:
® 10 MHAWBHUIYAJbHBIM 33a/IaHUSIM, IPUBEAEHHBIM Ha CTp. 95-97 nocTpouTts yeprex
JeTanu (BUJ CIIEpeu, CBEPXY, ClIeBa U U30METPHIO).
JomammHsst pacueTHO-Tpadudeckas padora Ne3:
e Ha dopmare A3 mocTpouTh TpU BHUIA W AKCOHOMETPHIO JIETald, HAHECTH
pasmepsl. OOpazen ueprexka npuselneH Ha cTp.98. HMuauBuayalbHble 3aaHUS
n300pakeHs! Ha cTp.99-105.

OcobeHHocmu rnocmpoeHusi meepoomeribHbIX Modesniel demarneu

JIrobyro meranb MOKHO NPEACTaBUTh KaK COBOKYIHOCTh PA3JIMYHBIX T'€OMETPHUECKUX
TeJI, IPUEMBI IIOCTPOCHUS TBEPAOTEIbHBIX MOJIENEN PaCCMOTPEHBI B J1abopaTopHOil padote Ne3.

Puc.84 TeepnotenbHas monaens aetanu «Omopay

B kauecTBe mpuMepa paccMOTpUM MOCIEAOBATEIHLHOCTh MOCTPOCHUS MOJEIH JeTalu
«Omopay, nzobpakenHoit Ha puc.84. IlocTpoeHue TBepAOTEIHHON MOJENH JeTald HAUWHAIOT C
MOCTPOEHUS OCHOBAHHUS, K KOTOPOMY 3aT€M IOCJIEI0BAaTENIbHO MPUKIEUBAIOT WM BHIPE3AIOT U3
HETO Pa3InYHbIC YIEMEHTHI.

1. BeibepeM TIIOCKOCTH TPOEKIMNA, Ha KOTOpPOW OyAeT BBIYEpUEH 3CKHU3 OCHOBAHUS
JeTalu.

Jns neranu «Onopay BeIOEpEM TOPU3OHTATIBHYIO TUIOCKOCTh ZX 1 opueHTaruo CBepxy.

Ha ropu3oHTanbHON IMJIOCKOCTH BBIYEPTUM O3CKH3 OCHOBAHHS — MPSMOYTOJIBHHUK II0
1eHTpy ¢ BbicoToi 60 MM u mmupuHON 100 MM (puc.85), koTophiit BemaBuM Ha 30MM (puc.86).
Jlrobas omeparusi (BbIIaBIMBAHUSA, PUKICUBAHUS, BBIPE3aHUS U T.J.) 3aBepIIacTcs HaKaTHeM

Ha KHOIIKY Co3nath 0OBEKT.
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i 2N gEHLAL2RED O N

Puc.85 Ockus ocHoBanus aeranu «Omnopa» Puc.86 Mogens ocHOBaHMS

2. JInsg moCcTpoeHMsI BEPXHETO JJIEMEHTa AETald — IPSIMOYTOJIBHOM 4YEThIpEeXTpaHHOU
IpU3MbI HA BEPXHEH IUIOCKOCTH OCHOBAHUS BBIYEPTUM 3CKHM3 — KBaapaT co cTopoHamu 40 MM
(puc.87) u npukieuM npu3My BblgaBiuBaHueM Ha S0mMMm (puc.88).

Puc.87 Dckus mpusmMel Puc.88 Omnepanus npukienBaHus dJIeMEHTa

3. JInst co3maHusl NUIMHIPUYECKOTO OTBEPCTHS HA BEPXHEH TPaHU NPHU3MBI BBIYEPTHM
ACKHU3 OTBEPCTUST — OKPYXHOCTh paamycoMm 15 wmm (puc.89) u BBIpexeM OTBEpCTHE
BbIJIaBIMBaHuEeM Ha Tayouny 40 mm (puc.90).
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Puc.89 Ockus orBepcTus Puc.90 Omnepanus Belpe3aHus OTBEPCTUS

4. JInst mocTpoeHHs pedep KEeCTKOCTH Ha (POHTAIBHOM TUIOCKOCTH MPOEKIUN MOCTPOUM
acku3 (puc.91), ans KOTOpPOro IMpeIBapUTENbHO C/ETaeM BCIIOMOTaTeIbHBIMU HPSIMbBIMU
pasMeTKy. DCKH3 0053aTelIbHO CIIEAYeT BBIYEPUMBATH OTPE3KOM (THUIl JMHWU — OCHOBHAf),

BCIIOMOTaTCJIBHBIC IIPAMBIC CITYXKAT TOJILKO IJI MPEABAPUTEIIbHBIX HOCTpOCHHﬁ.

Dcku3 L0 ‘ ‘ ‘

Dedna

20

{7 Hapyxy
fF BHyTpE
B LEa HanpaeneHua

MocTpoeH1e
fF CpegHas nnockocTs

- | TN NOCTROEHMA TOHEOH CTEHKH TonupHa creHkd 1/10.0 izl‘ T

&) 4 » “[apaMeTphl hTonuwHa LCBokHcTES

Puc.92 Bwibop Tommmub pedpa

Puc.91 Tloctpoenue 3ckuza pedpa KEeCTKOCTH

ToamuHa pedopa
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5. st moctpoeHusi pedep )KECTKOCTH CIYXKHUT KHOTIKA |—| Pebpo xectkoctu. Ha
MaHeJu CBOMCTB KoMaH[bl (puc.92) 3aknaaka TonmumHa mo3BossieT BeIOparh TommuHy pedpa
XKecTKOCTH. 3akiazka [lapaMeTpsl MO3BOJSET ONPEACTUTD:

e [lomoxenue pedpa )KECTKOCTH OTHOCUTEIBHO IIIOCKOCTH 3CKU3a (puc.93);

JE - IepeKyIroYareab B MI0CKOCTH 3CKH3a UCTOIb3YETCs €CIM HE0OX0AUMO MOCTPOUTh
pedpo KECTKOCTH, CpeAHssl IUIOCKOCTh WM OAHA M3 OOKOBBIX TpaHEl KOTOPOro JI0JDKHA
pacrosaratbcsi B TOH e IIIOCKOCTH, YTO U €r0 3CKU3. BriOepeM 3TOT nepekiovarens.

JE - mepekiovarenb OpTOroHaIbHO TUIOCKOCTH ICKM3a O3Ha4aeT, 4yTo pedpo Oymer
pacIoIoKeHO NePIECHIUKYIISPHO IIOCKOCTH €r0 ICKH3a.

= i Jckus: 4
2, [
€]
)
3]
Ji
=
.4
7]
)
&
x|
4
) I — i
MocTpoeHKe I
- @ =1E E
I'IoanEHHe | HanpaBneHue .UIE |§ron YKNoOH | ErHEHT HANPAENEHWA YENOHA neq!
[apans TonwHa ACBOMCTBa

= OopaTtHoe
B miiockocTH 3cKH3a

Puc.93 Tloctpoenue pedpa keCTKOCTH

e HanpaBnenue mnocTpoeHus pebOpa KECTKOCTH ONpeAeisieTcss C IMOMOUIbI0

MEPCKIOYaTEIA : I I

OOGpatHOe HarpaBieHHUE.
Ha skxpane HampaBiieHne noka3bsiBaeTcs (PaHTOMHON CTPENIKOi B OKHE Mojienu. J{is
MMOCTPOEHHUS BTOPOTO pedpa )KeCTKOCTH BCE MOCTPOCHHS TTOBTOpsieM (puc.94).

Hanpasnenue (Ilpsimoe/O6paTtHOE). BriOupaem
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Puc.94 Jleranb ¢ mOCTpOCHHBIMU peOpaMu KECTKOCTH

6. HJ’I}I TOrO YTOOBI CKPYITIUTh BEPTHUKAJIBbHBIC YIJIbI OCHOBAaHHUA AC€TaId, HCIIOJIb3YyEM

KHOITIKY Ckpyrnenne (puc.95), Ha maHenu CBOMCTB 3ajaeM paauyc ckpyrienus 10 MM u

yKa3bIBaeM KypcopoM peOpo OCHOBaHUs. 3aTeM HakumaeM KHONKY Co31aTh 0OBEKT.
Y

----- ! | InockocTe £
B )—» Ha4ano koopauHaT
= . Onepauma BELABAHEaHMA; 1

[ [11 Fermz1
Knonka
EEI---- MpMKAEMTE 3 AEMEHT BELEES
CprI‘JIeHI/IC Eﬂ---' Bripesare 3 nemeHT Bbi0ask

|:—:|, Petpo wecTrocTi. 2

E]--, Pefipo wecTrooTi: 3

LEEPascwn

I
[

Co31ath 00bEKT

. TN CEPYTABHMA Pamys|10.0 ﬁ | [patq O Pedpa 1 ||:| Mo gacarentHer petpard | AETOONPEAENEH

i « v TlapaMeTpbl ATIEpeMeHHEIR paii—~LCBOMCTES

Paauyc

Puc.95 Tloctpoenue ckpyrienus pedep

Yka3arthb

7. J1ast moovepeIHOro BhIpE3aHMsl BbIIABIMBAHUEM Ha IITYOMHY 15 MM JBYX OTBEpCTHIA,

pacCIOIOKEHHBIX Ha pedpax >KeCTKOCTH, MOCTPOUM ICKHU3BI — OKPYKHOCTH pamuycoMm R3 mwm.
BbIOEpEM

VYka3aB HakKJIOHHYIO IIJIOCKOCTh, Ha KOTOpOW OyneT BBIYEPUHBATHCS ICKU3,
opueHranuio — HopmansHO K ... (puc.96).
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Iﬂ [ - [, | T | vf 75056 [583%

Crepeam
Opuentauus

Czagm
Hopmanbho k... &

Ceepxy
CHuzy

Cnega ﬁfé

Crpaea

MZOMETPMA XYE
MZOMETPMA YZX
MZOMETPMA Z3(Y

e BEHREBE

AuMeETRIAA

|

Puc.96 Dckus orBepcTust
[TocTpoennast Mofienb AeTanu MpeacTaBieHa Ha puc.84.
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CO3HAHUNE ACCOLIMATUBHbBIX BULOOB AETAJIN

AKTHUBHBII BUI

[TprieMbl MOCTPOEHUSI OCHOBHBIX AaCCOLIMATUBHBIX BHUAOB (CIEpeld, CBEpXY, ClieBa H
W30METpUM) U3JIOXKeHbl B JaboparopHoit pabore Ne3. Tloctpoum mepednclieHHBIC
accouuatuBHble BUIBI feTanu «Omnopa». Cienyer OTMETUTh, YTO aKTHBHBIM, T.€. JOCTYITHBIM
JUIA PeAAaKTUPOBaHUS (M3MEHEHHsI) MOXKET OBITh TOJBKO OJUH U3 BHAOB uepTexa. UToObI
cAenaTh BUJ aKTHUBHBIM CJEIyeT J1Ba pa3a IIEIKHYTh JIEBOM KHOMKOW MBI MO rabapuTHOM
pamke Buaa. B mone Texymmii Bua oToOpa)kaeTcss HOMEp WM UMs (3TO 3aBUCUT OT HACTPOMKH,
CIENaHHOW B JIuajore mapaMeTpoB BHUJIIOB) TeKyllero Buaa. YToObl cienaTh TEKYUIUM JIPYrou
BUJI, BBEJUTE WIIM BBIOCPUTE U3 CIIMCKA HY>KHBIA HOMED (MMs).

PaccmoTpuMm mpuembl pelakTUpOBaHMsI MOCTPOCHHBIX BHJIOB. [lepemerienue BUAOB C
pa3pylIeHHuEM MPOSKIIMOHHBIX CBS3EH pacCMOTPEHO B JlabopaTtopHoii padore Ne3.

YOaneHue u pa3pyweHue s8udos

Jis toro 4roObl yNaquTh WIA pa3pyliUTh BUJ CIEAYeT BBINOJHUTH CIEAYIOLIUE
JICHCTBHSL:

1. Beimenute Buf, JUIs 4Yero cienyer LIeJKHYTh [0 rabapUTHOM pamMKe BOKPYT BHJA.
IIpu3HakoM BBIACIICHHUS BUJA SBIIETCS HAJIMYME BOKPYI HEro IIOJCBEYECHHOW 3€JICHOU
rabapuTHON PaMKH.

2. lllenkHyTh TpaBOi KJIABHIIEH MBI BHYTPH TrabapuTHOW paMKH ISl BBI30Ba
KOHTEKCTHOTO MeHI0 (puc.97).

Jepeen NOCTHOEHKMA

OapameTpsl E1ga...
MacwiTah... r

MPOEKUMOHHAA CEAZE
MaPEMETPE PazpEIES...

TekyLUpiA
DOHOERIA

MNorackute

¥AanMITE BElg,
PazpylUMTE BMA,
MECTHRIA B

MoKEEATE PaEpEIEE

CITHOLIEHIMA

Puc. 97 KoHTeKkcTHOE MEHIO peJaKTUPOBaHUs BUAA

Ilepekirouarenb KOHTEKCTHOIO MEHIO Y JAIWTh BHUJ IO3BOJSAET CTEPETh BBIACICHHBIN
BH/I.

Ilepexmrouarens Paspymmrs BHUA IO3BOJSET pPAaHEE CYIIECTBOBABIIMNM KakK €IUHBIN
00BEKT BUJ pa3pyLIUTh Ha OTIEJIbHbIE MPUMUTHUBBI (OTPE3KU, OKPYKHOCTH U T.1.). ToIbKO y
pa3pyLIEHHOI'O BU/IA MOXKHO CTEPETh, U3MEHUTD WIH IIEPEMECTUTD OTACIIBHBIEC JJIEMEHTBI.
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lNocmpoeHue dornonHUMernbHbIX 8UG08 110 CMpesiKe

DOneMeHThl JieTalield, pPacrojiOKEHHbIE Ha HAKJIOHHBIX IUIOCKOCTSX, MPU IMOCTPOSCHUU
OCHOBHBIX BUJIOB HCKaXKaroTcs. Hampumep, IIMHAPUYECKUE OTBEPCTHSI HA pedpax KECTKOCTH Y
netanu «Onopay Ha BUAE CBEPXY M CJIEBA HCKAXKAIOTCSI — BMECTO OKPYKHOCTEH Mbl BHAUM
AIUTUTICHL. 3a/1aTh AMAMETPBI 3TUX OTBEPCTHI HA TAKUX BHJAX 3aTPYAHHUTENIHHO. [[yIst TOro 4T00B!
n30exarb UCKaXEHHUM, CTPOST IOMOJIHUTEIbHBIA BUJ MO MEPIECHIUKYISIPHOMY K HaKIOHHON
TUIOCKOCTH HAIIPABICHUIO B3TJIs1/1a, IIOKA3aHHOTO HAa YEPTEIKE CTPEIIKOH.

Jl1s mocTpoeHust TOMOTHUTEILHOTO BUJIA CIIEAYET BHIMOIHUTD CIEIYIOIINUE JEHCTBUS:

1. Cnenaem akTUBHBIM BH]I CIIEpEU.

2. HM3o0pa3um cTpenky B3risga ¢ MOMOIIb0 KHOMKU CTpesnka B3IJIsLia pacnoiOKeHHON

Ha crpanune O6o3nauenus KommaktHoit manenu (puc.98).

BpbinocHoi

KoMNaKTHaA NaHenb

2PRIF4ALED TEY BALEML & - 2O

i L LT T T T TT TR TTTTT I TTTT
\ L L

Crpanuna Knonka Ctpenxa B3rmiga
O603HaueHNs

Puc.98 Crpanuna O6o03HaueHHs

Bnauane ykaspiBaeTcs HadaylbHas TOYKa (OCTpHE) CTPENKH, 3aT€éM — BTOpas TOYKa,
ONPEACIAIONIAsl HAIpPaBJICHUE CTPENKU. TpeTbsd TOYKAa ONPEACISIET IOJOXKEHUE HAAIUCH.

Texcr o
Hanmuep co3paercss aBTOMAaTu4ecku, B IOJIE E Texcr na Ilanenn CBOMCTB BHU3Y

9KpaHa OTOoOpaxkaeTcs mIpeziaraemas cucreMoil OykBa Al 0003HAUEHHUs CTPEIKU B3IUIA[a,
MO3KHO BBIOPATh APYTyI0 OYKBY U3 KOHTEKCTHOTO MEHIO 3TOT0 MOJIS.

YroObl 3aduKcHpoBaTh HM300pakeHHe, HaxxMuTe KHONKY Co3mate o0bekT Ha Ilanenu
CHEIMAJIbHOTO YIIPABIICHUS.

3. ITocTtpouM accOLMaTUBHBIN BHJ IO CTPEJIKE ¢ IOMOIIbK KHONKM Bua mo crpenke,
PacIoIOKEHHOM Ha CTpaHuIle AccollMaTuBHBIC BUIBI (puc.99).

BbIHOCHO¥ 3J1eMeHT

-

KoMnakTHAA NaHe Nk

ae P4 ALED B BEE L B By 0 [B 0
N\

LTI YT T TY VR TTTT TR TR TTTTT I i = =

Crpannna AccollMaTHBHbIE BUIbI Knonka Bun no crpenke Knonka MecTHblif BUI

Puc.99 Kuonku nanenu AcCOlMaTUBHBIE BUIEI
[Tocne yka3aHMs CTpeNKM B3IJIa Ha OJKpaHe NOSBUTCS (aHTOM BHIA B BUIE
rabapuTHOrO MPSIMOYTOJNBbHHUKA. BUA MO cTpenke pacroiaraeTcsi B MPOEKIIMOHHON CBSI3U CO
CBOMM OTIOPHBIM BHJIOM, YTO OTPAaHUYMBAET BO3MOXKHOCTBH ero mepememnienus (puc.100). Cs3p
oTKJIr04aeTcst KHomko [IpoekironHas cBsi3b Ha BkiIaake [lapameTper.
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Puc.100 IToctpoenue Buja no cTpeike

MocmpoeHue MecmHo20 euda

Bun no crpenke mis peranu «Omopa» ObLT MOCTPOEH TOJNBKO IS TOro, 4TOOBI 0O€3
UCKa)XEHUS MoKa3aTh (OpMy OTBEpPCTUH Ha pedpax >KeCTKOCTH, a BUJ BCEH NeTalu He ObuI
HyXeH. JlJi1 Toro 4ToOBI MOKa3aTh OrPAaHUYCHHBIN Y9aCTOK JI€TAId UCIOIB3YIOT MECTHBIE BUJIBI.
Jis mocTpoeHuss mecmuo2o 6uoa HEOOXOAWMO yKa3aTh €ro IpaHHIly (3aMKHYTBIH KOHTYP).
ConmepxuMoe BHJA, HaXOAsIIeecs BHE MPEICIOB BBIOPAaHHOTO KOHTYpa, MEpecTaHeT
oToOpaxartbcst Ha skpaHe (puc.101).

Takum 00pa3oM, MECTHBIH BHJI CO3/IaeTCS IyTEM YCEUCHHS M300pakeHUS] MMEFOIIETOCS
BUIa MOJIEJIH.

[TocTpouM MeCTHBIN BUJI IO CIAEAYIOUIEN CXEME:

1. CaenaeM mOCTPOSHHBIHM BUJI IO CTPEIIKE TEKYIIIHM.

2. OrpaHnyuM y4acTOK C OTBEPCTHEM Ha BHUJAE IO CTPEIKE OKPYKHOCTBIO
IPOM3BOJILHOTO paanyca. Paguyc oKpy»KHOCTH BBIOMpaeTcss U3 CIEAYIONIMX COOOpakKeHWi: Ha
MIOCTPOCHHOM MECTHOM BHJIE OCTAHETCS TOJBKO 4YacTh BWAA BHYTPH OKPYKHOCTH, a BCE, YTO
OyzeTr BHE OKPYKHOCTH, HE N300pakaeTcsl.
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Puc.101 IlocTpoeHue MecTHOro BU/a

3. C moMmomipi0 KHOMKHU ';Ij]] MecTHbIl BUJI Ha CTpaHUIE ACCOIMATUBHBIE BUBI
(puc.99) crpoum MecTHBIM BUJ, IJI1 KOTOPOrO MOXKHO BbIOpaTh CBOHM Maciitao,
Hanpumep, 2:1 ¢ MOMOIIbI0 KOHTEKCTHOTO MEHIO peJakTupoBaHus Buaa (puc.97),
KOTOPOE BBI3BIBAETCS IIEITUYKOM MPABON KHOIKOM MBIIIN Ha BbIAEIeHHOM Bue. [Ipu
M3MEHEHUH MaciTada ciaeayeT U3MEHUTh 0003HaueHne MecTHOro Buaa: A (2:1).

HOCTpOCHI/Ie BBIHOCHOTI'O 2JICMCHTA

B Tex cmywasix, KOorja Ha OCHOBHBIX BHJaX HEBO3MOXXHO MOKa3aTh MEIKHE JJIEMEHTHI
Jc€Tajik CO BCEMHU HOI[pO6HOCT${MI/I, MNPUMCHSAIOT BEIHOCHBIC 3JICMCHTHI.

BBIHOCHBIM  37IEMEHTOM HAa3bIBAIOT JOMOJHHUTEIBHOE OTHAEIbHOE HW300paKeHue B
YBEITUYCHHOM BHJI€ KAaKOW-THOO YaCTH JICTAJIH.

B kagectBe mpumepa pacCMOTPHUM TOCTPOEHHE BBHIHOCHOTO AJIEMEHTA, TMO3BOJISIONIETO
Oosiee OAPOOHO M300pa3UTh MPOTOUKY y KpbIIKH Ha puc.102. [l mocTpoeHus BBIHOCHOTO
9IIEMEHTA CIIEAYeT BHIMOTHHUTD CIECAYIONINE TEHCTBUS:

&

1. HaueptuM KOHTYp, OTpPaHMYMBAIOIIMN BBIHOCHOM AJIEMEHT C MOMOIIBI) KHOMKH ===
BriHocHO# 31meMeHT, pacnoyioxkeHHOW Ha crpanuiie O0o3nauenus (puc.98). Buavane ykaxure
TOYKY LIEHTPa KOHTYpPa, OrPaHUYMBAIOIIETO BEIHOCHOM 3JIEMEHT, 3aTeM 3aJaiiTe pa3Mepbl KOHypa
1 YKQXUTE TOUKY Hadaia MOJKH T2.
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{ A(2:1)

Puc.102 [TocTpoeHue BLIHOCHOTO 3JIEMEHTA JeTalu

®dopMy KOHTYpa, OTPAHHMYUBAIOINIETO BEIHOCHOM 3JIEMEHT, MOKHO BBIOPATh C TIOMOIIBIO
kHonkn Popma Ha 3akinanke [lapamerpbr (puc.103), HampaBieHHE TOJKH TaKXe MOXHO
YCTaHOBUTH ¢ omolsio kHonku [lomka (puc.104).

o Bneso
’ ) OMpysKHOCTE ‘ @
[ MpAMOyToneHE « Beapx
(3 CRPYrMEHHEIA MPAMOYTOMEHMK ! BHu=
= @ Popma gu ﬂng&aﬁu [ Mo ymonyare - @ Eopmalguﬂogka iu [ Mo ymanyarme
(e % 3Har h[lapameTpbl CURPIN :Hapameprl /
Puc. 103 Bs16op hopMbl KOHTYpa Puc.104 Bri6op HampaBiaeHHs MOJIKU

5
a v

2. C moMOIIbI0 KHOTIKH BpIHOCHOI 351eMEHT Ha MaHenu ACCOUMATHBHBIE BUBI

(puc.99) ctpouM BBIHOCHOW 3neMeHT. Macmtab yBenudeHHsl BbIOMpaeTcsl U3 OJHOMMEHHOTO

okHa Ha nanenu [lapametpsr (puc.105).

- ﬂomepEHmn’m‘HBﬂ’im : 1 ]
B MapamMeTpi A MaHm .

Bobi0op macmiTata

Puc.105 Boi6op maciitaba 0ToOpakeHus! BBIHOCHOTO 3JIEMEHTa
WuauBuayanbHble rpaduueckue 3a1anus K 1aboparopHoit pabore Ned
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IMPUMEP MHAWMBUAYAJIBHOI'O 3AJAHW A JUIA BBIITOJIHEHW A

KOHTPOJILHOW PABOTHI Nel

Ha ueprexxe ¢gopmara A3 mocTpouTh Tpu BHJIAa U aKCOHOMETpHIO Mojenu (oOpasel
n3o0paxken Ha puc.106). HeBuammple KOHTYpbI BHYTPEHHHMX ITOBEPXHOCTEH H300pa3UTh
IITPUXOBBIMHM JIMHUsAMHU. Ha yeprerxe HaHecTM pa3Mepbl, pacredaraTb €ro M HpeIcTaBUTh
IPENOoIaBaTeNIo s 3a4eTa.
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Puc.106 OGpa3sen pe3ynbTaTa BBITOJHEHUS KOHTPOJIBbHON paboThl Nel
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