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YTBEPXIAIO
PykoBoauTens meponpusitus Ne2
3amecturens qupektopa HOLL
«Komnoszuter Poccumny (MULL)

CrosinoBa M.B.

IIpakTnueckas padora Nel
Beeoenue ¢ 3D-mooenuposanue u npomomunuposanue

IHopsinok BbINOJHEHHUS PAOOTHI

Jannast paboTa He COAEPKUT MPAKTUUECKYIO paboTy ciayliaTenei.

JlaGopaTopHnas padora Ne2
3nakomcTBO ¢ nporpammoii Autodesk Inventor

ITopsinok BbINOJIHEHHUS PadOThI

Ba3oBas pa6ora ¢ yckuzammu
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I[J'IH YI[O6CTBa HOCTpOCHHfI, BKJIIOYHMM BUIUMOCTD 0a30BBIX KOOpAWHATHBIX IUIOCKOCTEHN. Beimenum
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[ToBepHeM BH10BO KyO, 4TOOBI YBUACTH PACIIOIOKEHHE BCEX TPEX IUIOCKOCTEH.
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Puc. 2. Pacnionoxxenue 6a30BbIX KOOPAWHATHBIX IUIOCKOCTEH

Haxumaem Ha kHONIKY «Havate 2D-3cku3» 1 BEIOMpaeM OJHY U3 IIOCKOCTEH.

IDD-EH< - &5 W2 @ Tnoswe -~ @ Eoywors: ~@ & fr + ~ Jerans] » Mowck no cnpaeke n komargan. O Brog s cayxber = T | (B - @ X
[EE70 30-wmogens  3ckws  Aweorawm  Mposepka  Wncipymenter  Ynpasneswe Bmg  Cpegs  Havano paborsi  Cosmectsan pabora (D«
s ST Ga @) Caonr B By as8 il JZ| i '3 r"f L4 L IL Y= [ é}/ -
- ! U”ﬂ@ 8 (S JiC3 WO MA=m
Hauars _[Beiaaenvsarue Bpawenie Orsepcre Conpmrerie Feneparop  Mnockacrs Mapannenenines Anans Mpeobpasosats &
2D-20m2 = Npyrana [, B BN 3 dopm T:. 5o g @& B RS uanpaxenwit | nuctosoii merann
Sz Cosnm Vsmernts ~ Awanws  Paboune snenents | Maccie  Cosganie npomssonkroli opmsl Mosepxiocts Moaenvposanue | Mpeopasosarine
o Q= m X

@ perane1
+ T2~ Bun: Mnasksii

= [ Havano hﬂ
¢ iElMmecccts Y2

: -l nnockocTs X2
| EInnoacocs xv @
| | Jeoax <
i Homy 2
¢ oz \EL"
L LS Lenp 5
- € Koreuneram [Q
s

E:x

r4

&Y Aeransl X

Pexnm oxnaanna 1 1

Puc. 3. Hagano co3manus sckmnsa

OTKprJ'IOCB MCHIO TIOCTPOCHHUA 3CKU30B. ITo3HaKOMHUMCS C UMEIOIIMMHUCS TaM HHCTPYMCHTAMU.
1. «OTPCSOK». B panHOM BKIagke MBI MOXKEM NEPCKIIIOYATECA MCKIY IMOCTPOCHUAMH MPAMBIX

OTPE3KOB U Pa3HbIMU BapHaHTAMU MTOCTPOCHUS KPUBBIX.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuna 2 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

ID-EHS @K B 6@ Momepuon  ~@ Moedcmasren ~[ @ @& Jo & = Derans? » Mowcx no cnpaeke n konanaam. S, Bxoas crywber = Y | (2) = -8 X

3D-mogens Anvotaunm  Tposepka  WncipymenTs  Ynpasnewwe Bug  Cpeast  Havano pabotei  Cosmectwan pabora (-

‘E‘ / o /./' i " Conpmkerne % 4 Meperoc " Ofpesers [ | Macwraé g |~——‘ YO 6| E A |y V
— 5 2 : ) A Texer - T Konwposate = Yannnnte [L\ Pactanyms ¥ g 2 |X |7 4| B3 Toukm
Hauats Otpesox  Owpywrocts  [yra  [psmoyrosmk Mpoewuposate Pasmepsl . Mpurate
20-sciam” = = & & -4~ Touka reomerpmn () Mogopor  —I- Pazgenume ( Cuewenne  Jh d |O ™1 = B8 AcaD acan
ks " Owpesor Cozgats ~ Wsmenuts Maccus asucamocTs ¥ Berasvrs  @opuar ~ IR
B X

Mo.. X =+ Otpesok
@ flerane2 | f ] Crnadin

4 TraBug: Tn{| - YPAEAANOLIGR BepLIMHa

— [ Haano| - ] Canaiin |:|
L e [ —————
[Einned T fir Kpusas no popmyne
1 Kpusan no dopnryne 2
~ :

JamkHyTh KpHBYIO
JamkryTs KpuEy0
i

I

* @ Koreu netann

244:

X

Y demanel  feram2 X =
B[ 5 o+ 0,000 ran, 0,000 mana - Montas 3asmcumocts 1 2

fins seiz0sa cnpaskw Havcumre F1 o Rt

Puc. 4. Bxiagka «OTpe3ok»

2. «OxpyxHOCTB». JIOCTYITHO TpH BapWaHTa: MOCTPOCHHUE OKPYKHOCTH MO IEHTPY W JAHAMETPY,

IMOCTPOCHUC OKPYKHOCTH IO KaCaTCJIIbHBIM, a TAKKC IMTOCTPOCHUC 3JIJIUIICA ITO TPEM TOYKAM.
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Puc. 5. Bknagka «OKpyXHOCTH

3. «/dyra». DnemMeHT ayra MOXKHO CTPOHMTH IO TPEM TOYKaM, IO TOYKE M KacaTEeIbHOM, a TaKke C

MMOMOIIBIO YKA3aHUS HCHTPA U IBYX TOYCK Ha4aJla U KOHIIA AYT'U.
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Puc. 6. Bkinagka «/lyra»

«[IpssmoyronsHuK». B 3TON BKiIagKe HaxoAuTcs OOJBIIAS YacTh IUIOCKUX (UTYp, KOTOPBIE MBI

MOXCEM IIOCTPOUTL 3a HECKOJIBKO KIIMKOB. B paMKax Haero Kypca B OCHOBHOM MbI 6yz[eM

IIOJIB30BATbCA (I)YHKI_II/IHMI/I

«HpHMoyl“OJ'IBHI/IK» H C€ro BapuaHTaAMH, a TaK¥XKe (bYHKI.[HCfI

«MuoroyronsHuk». Hcnonb3ysa ¢yHkiuio «MHOTroyroiabHUK», Mbl MOXKEM IOCTPOUTH JHO0YIO

HpaBI/IJIBHBIﬁ MHOT'OYT'OJIbHHUK.
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[ToznakoMuMcs ¢ 3TUMU QYHKIMSAMH Ha IPUMeEpPE MOCTPOEHHUS JJOMa U MallluHBI.

CHayasia IoCTpOUM JOM.

ITocTpoliTe mpsAMOYTroJIbHUK U3 LieHTpa koopauHart. [locne Toro kak Bel Haxkanu JIKM niepsslii pa3
B LICHTPE KOOPAMHAT U Ha4yaJll OTBOJUTH KYpCOP B CTOPOHY, NOSIBUICS NPSMOYTOJIbHUK U JIBA OKOIIKA, B
KOTOPBIX MOYHO C ITOMOIIBIO BBOJA C KJIIABUATYPhl YKa3aTh TOYHBIC pa3Mephl HAIIETO IPSIMOYTOJIBHHKA.

[epexroueHne MeXay MOJISIMUA BBOJIa OCYILECTBIIACTCS HaxxaTueM KHonku «Taby. [loctpoum kBagpat co

ctopoHamu 10x10 mMm.
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Puc. 8. IloctpoeHne npsMoyroyibHUKa

Z[anee C IIOMOIIBKO KOMAaHIbI ((OTPGSOK» MMOCTPOUM KpbIIITYy, OKHa H JABCPb. I[J'IH TOr0 4TOOBI

MMOCTPOUTH OTPE30K, HCO6XOI[I/IMO BLI6paTL ABC TOYKHU: HAYAJIO U KOHCI OTPEC3KaA.
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Puc. 9. Ilpumep 3cku3a ¢ 1oMoM

ITIo Mepe BBINTOIHEHUS NPEUIOKUTE BBITOIHUTD YJaIIUMCs €I€ HECKOIBKO 3aJaHUI Ha CO3/IaHHE

scku3oB. Hanpumep, maimHa, 3B€3/71a, pakera, JIyHOXO/.

IIpakTnyeckas padora Ne3
H3yuenue onepayuu «Bvloagnusanuey na npumepe mooenuposanus HACMOabHO20 Opeanai3epa

HOpﬂ)]OK BbIINOJTHCHU A paﬁoTbI

Puc. 1. Peanep urorosoro npoekra «OpraHaizep»
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Oneparueii B cpeae Inventor npuHATO Ha3bIBATh Ty MAHMITYJISAIIMIO, KOTOpAst TPU B3aUMOJICHCTBUU
¢ 2D-3cku3om, TpanchopMupyer ero B 3D-00beKT, MOBEPXHOCTh WM XKE PEIAKTUPYET y)KE CO3TaHHbIH
3D-06bekT. CymiecTByeT 4 OCHOBHBIX (HOpMOOOPa3yIOMINX OMEPAIIHH:

1. BrimaBnuBaHue

2. Bpamenue
3. Casur
4. Jlodt

Bce ocHoBHbIe (hopmooOpa3zyromiye onepanud HaxoaaTcs Bo Bkiajgke «3D mozens», B BepxHel
YacTH PKpaHa. B paMKaxX TEKYILEro 3aHsATUS PACCMOTPUM

H<s- A B % @ Tunoswe @ Bxems ~@ & fi s Autadesk Inventor Prof

onepauuio «BpiaBnuBaHue.

2020 Opranaizen 8 poascyxeu- W @ - - &8 X

Puc. 2. ®opmoobpasyromnue onepamnuy Ha JICHTE MOTU(UKATOPOB

Coznaaum HOBBIM TOKYMEHT ¢ TUIIOM «JleTtanb». Haunem mozpenupoBanue ¢ co3nanus 2D-3cku3a
B TOPU30HTAJIbHON 0a30BOM MJIOCKOCTH.
Co3znraeM 3CcKu3, UCNONb3Yyst HHCTPYMEHTBI IPSIMOYTOJIBHUK 110 HEHTPAIbHON TOUKE U
OKpPYXHOCTb. /13 Hauana KoopAMHAT CTpOUM KBaapaT co ctopoHoi 70 mm. Ha cepeaune 1eBoi CTOpOHBI
KBaJipaTa CTPOUM OKPYXHOCTb AuameTpoM 70 MM.

70

Puc. 3. Dckus, cocTodmui U3 KBajapara U OKpY>KHOCTH

Hcnonbs3yeM MHCTPYMEHT «00pe3aTh» U yJaleHHe dJeMeHTOB dyepe3 ux Bbioop JIKM u Haxkatue
kyaBuln «Dely», 9To00b! yIanuTh JUIIHIO TeoMeTputo. Jlanee mpocTaBiisieM pa3Mepsbl.
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Puc. 4. ®unanbHbIN 3CKHA3 OCHOBAHMSI OpraHaii3epa

HpI/IHI/IMaeM OCKHU3. Hepexozu/IM B BKIIAKY ((CO3I[aTI>)> n BBI6I/IpaeM Oorcpanuro «Bp11aBIuBaHMuE.
3anaeM pacCTOAHUC JIs1 BbIJIABJIMBAHUS PABHOC 100 MM 1 IMPHUMCHACM OIICPALHIO.
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KoHyc A 0,00 rpag * ¥

OK ‘ Otmera +

Puc. S. Pezynprar npumenenus onepanuu «BblaaBIuBaHUE» K ICKU3Y

Jlanee co3maeM HOBBIM 9CKM3 Ha BEpPXHEH IJIOCKOW TpaHu oOBekTa. B acku3e HeoOXoammo
chopMUPOBATH JBa 3AMKHYTHIX KOHTYpA, KQX/IbIil U3 KOTOPBIX ABJISETCS YETBEPTHIO OKPYKHOCTH, KOHTYP
cinenyeT GOpMHPOBATh, MMPUMEHSISI TaKWE€ WHCTPYMEHTHI KaK «Iyra MO TPEeM TOYKaMm», «OTPE30K» IMpHU
JKETAaHUU TaK)KE MOYKHO BOCIIOJIB30BaThCS (DYHKITUEH «CMEIICHUEY.
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Puc. 6. Ocku3 Ha BepxHeH MI0cKOCTH

[Tocne mocTpoeHHs 3CKHM3a U PACCTAHOBKH BCEX MOSCHEHHH, HEOOXOANMO MPUMEHUTH OIEPALIUI0
BBbIJIaBIMBAHUE HA JIBa 3aMKHYTBIX KOHTYypa. B 3TOT pa3 cienyer Mcroib30BaTh 3aMKHYTHIM KOHTYp B
KayecTBe NpoQuiis BbIpe3a, Ul 3TOr0 HEOOXOIUMO B CTPOKE «JIOTHYECKU» BHIOPATh COOTBETCTBYIOIILYIO
MKOHKY - «BbIpe3aThy». IIpn HEOOXOJUMOCTH CTOMT MOMEHATh U HallpaBlIEHUE Ollepalliu, TaKXKe BbIOpaB
COOTBETCTBYIOLIYIO HKOHKY. B CTpoke «paccTosiHue» yKa3blBaeM IN1yOUHY BbIIABIMBAaHUA 98 MM.

L O~ & B <A RAE l_d N i @ Mamepuan ~ @ B Xemwii v
3D-Mopens  Jckvs  AnHotauvm [posepka  MHcTpymeHTsl  Ynpaenenve  Bua
|6‘ !T Qﬂ Vﬁl Cagwr % Penced EJ Mapkvipoeka
I—‘I;\:a'rb BARMEaHME BRAIEHIE 504 ot ;5 Hacneposaxuve 'a Wmnopt o
2D-3cKku3 § MpyxwuHa &) Pebpo xectkoctn  &f| Passepika
Sckus Cospatb
| Ceoiicrea X+ i
| _BoigasnvBanne? > Sckus2 ©
¥ leomeTpus BBOAA
Mpodunu &k [ npodum: 2 (%]
or R £7 NnockocTs scku3a 1
¥ Pexum
Hanpagenetine 4 O6pauero I
Paccrostne A 98 MM I ? T .1. (5
¥ BbiBog
| Jlornyeckuii " @‘ - | v |
¥ [lononHuUTeNbHbIE CBOICTBa
Kokyc A 0,00 rpan » B
oK Otmena +

Puc. 7. Beipe3aHnue Bbl1aBIMBaHUEM

Jlanee co3aaauM 3CKHU3 Ha OOKOBOM, TNIOCKOW I'paHM 3aroToBKU. [Ipy MOCTpoeHUH 3cKu3a ciaeryer
MCMOJIBb30BATh TOT K€ HAOOP MHCTPYMEHTOB, YTO MCIIOJIB30BAJICS MPU MOCTPOSHUH MPEIBIIYIIETO ICKU3A.
3areM HCIONb3yeM JAaHHBIM 3aMKHYTHIH KOHTYp B KauecTBe NpoQMiIs U MPHUMEHSEM OIeparuio
BBI/IABIIMBAaHNUE C BbIpe3aHueM. Paccrosinue BeigaBiauBanus 70 M.
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!ﬂ D'BE@' 1 'Qfg'-_ﬂ'g @ Tunossie 'o M oXenmoii ~

m 3D-mosen ~ Jckms  AxHotaumy  [posepka  MIHCTpymeHTh

120 gT fa\a ) Casur R Penvedy

Nlogt &3 Hacneposative
Hauatb Boiaasnusarve Bpalenve U o L A

Ynpasnenue Bua
EJ Mapkuposka
'a Wmnopt

2D-3cku3 ; MpyxwuHa & Pe6po xectkoct Wl Passeprka
Sckn3 Cosaate
| Ceoicrea X+ =! -~
| BuigaBnuBanue6 > dckmsd o
¥ leomeTpus BBOAA | \
Npodum &k D npodunu: 4 [x]
or R 47 NnockocTb 3ckuza 1
¥ Pexum
Hanpasnetue \/ O6palieHo N
PaccTosttive A 68 MM F L S
¥ BbiBog
Jlornueckuii & @ - |
¥ [lononHuTenbHbie ceoiicTea
KoHyc A 0,00 rpan A E
TosTOpSTL (opM!
I +

Puc. 8. Ilonyuenne kpuBOIMHENHON TOBEPXHOCTH

Craenyromum GopMooOpa3yromuM 1eHCTBUEM OYAET SIBIATHCSA CO3JaHUE OTBEPCTUH 10/ MENIKHE
KaHIEJIAPCKUE TPUHAIICKHOCTH Ha KPHUBOJIMHEHHOW TIpaHW, KoTopas oOpa3oBajach B pe3yibTare
OpeapIAyIeld omepanuud. OCKU3 JOJDKEH JIeKaTh Ha IUIOCKOCTH, KOTOpas IapajuleibHa 0a30BOM
TOPU30HTANBHOM TUIOCKOCTU. [locne co3naHus 3CKHM3a, NPUMEHSIEM OIEpallio «BBIJABIMBAHUE) C
BbIpe3aHueM. [ TTyOMHY BBIJABIMBAaHUS CTOUT YCTAHABIMBATH TaKUM OOpa3oM, YTOOBI TOJIIMHA THA

COCTaBJIsIa HE MEHEE 2 MM.

_!n D'BB@' vaD-i—va @ Tvinosbie '0 ﬁ"_ﬁ")Kemhlﬁ s

m 3D-mogenb | Jckms  AnHotaumu [ lLlat y Bua
]3" SI Gs'a %'l Casur @} Pensed EJ Mapkvposka
- U JNodt EE Hacneposarve 'D Wmnopt

Hauatb Bblpasnusanve BpauueHve C

2D-3cku3 ; MpyxuHa & Pe6po xecTkocTv l’fi Passeptka

Sckus Cospats
| Ceoiictea X + = (
|

| Boigasnusarned > Sckus3 ©

¥ leomeTpus BBOAA

Mpodunu
or
¥ Pexum
Hanpasnexue
PaccTostme A
¥ BoiBog
Jornyeckuii
¥ [lononHuTenbHbIe CBONCTBa

KoHyc A

e

&k D npoduns 1 (%]

R 47 MnockocTb 3ckusa 1

\/ 06patleHo

70 MM 1; _L 6

& @)= | -

0,00 rpan - B
OtMena +

Puc. 9. [Tonydenne oTBepCTHH 1101 KAHIIEISIPCKUE PUHAIIEKHOCTH
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Janee, 1o *eIaHUIO, TPUMEHSIOTCS HHCTPYMEHTHI «(hacka» U «conpspkeHney. OpraHaizep roTos.

< -

Puc. 10. BrimosiHeHue CKpyriieHUH U pacok

JlabopaTopnasi padora Ne4
H3yuenue onepayuit «Bpawenue» u «Coseuz)» na npumepe mooeauposanusn uwawiu Ilughpazopa

Iopsinok BbINOJHEHUS PAdOTHI

IIpouecc moaeanpoBanus

[Iporiecc MoAenMpoOBaHMUS JaHHOTO H3AETHS COCTOMT B CO3/IaHUM TeJla KPY)KKH B HECKOJIBKO
OTHOCHTEJIBHO TIPOCTBIX ATAIOB, a 3aT€M B CO3JIaHHH B 9TOM TeJIe CKPHITOTO KaHaya, HE0OXOAUMOTO JIJIst
paboThI yCTpOICTBRA.

Co3mamuM 3CKM3, KaK TOKa3aHO Ha PHCYHKE, 3aTeM, NPU MOMOIIM orepanuu «Bpamienue» (B

KaueCcTBE OCH BpaleHUs UCIIOJIb3yeM OTpe3oK 150 MM) co3maaum Teo.

Puc. 1. DcKu3 1 MOTYYCHHOE TEJIO BPAILCHUS

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
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Ha omHoIi 13 6a30BBIX TUIOCKOCTEH, TPOXOIAIICH Yepe3 OCh ACTAIH, CO3/Ia M ICKH3, KaK MTOKa3aHO
Ha pUCYHKE (IIEHTP Iyrd BBIPOBHSITH C CEPEIMHON JETalld 1O BEPTUKAIHM) M BBIPEIKEM €ro OIeparuei

«Bpamenuey.

Puc. 2. Bpaimenue ¢ BEIMUTaHHEM

Ha Toii >xe 6a30BO# IJIOCKOCTH, YTO U B MPOIIJIOM IIare, CO3aAMM 3CKHM3 B BHJI€ OCH KaHala

CI/I(I)OHa, KakK IIOKa3aHO Ha PUCYHKE, U IPUMEM €T0.

Puc. 3. Dckus kanana cugpona

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
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Ha mmxHeM TOpLe AeTany n300pa3suM 3CKU3 CeUeHMs KaHala ch(OHa, KaK MOKa3aHO Ha PUCYHKE,

INpuUMEM €ro, 1 3aTcM, IIpUu IMMOMOIU OIICpalun «CI[BI/II‘ », CO34aAM BBIPC3 B BUJC KaHaJa. OKPY)KHOCTB

SIBIIICTCS IPOUIIeM, a ICKU3, N300paKCHHBIN HA PHC. 4 - TPACKTOPHCH.

Puc. 4. Dcku3 ceuenus cudoHa u pe3ynbraT onepanuu «CaBur

Jlo0aBUM ACTETHUYECKHE JIEMEHTHI B BUJIC YTOJIIICHUN 110 KOHTYPY H3CIUS U OYPTHK, 33 AFOTITHI
MaKCHMaJIbHO JOMYCTHMBIH 00beM XuaKkocTu. Ha 6a30BOi MIIOCKOCTH, MCIIOIB3YEeMOW paHee, CO3aJ M
ACKU3, KaK TOKa3aHO HA PUCYHKE U BBIJABUM €T0 IIPpU OMOIIM HHCTpyMeHTa «Bparienue» ¢ 1o6aBieHneM

K paHee CMOJIeNMpOBaHHOMY Teiy. He 3a0biBaeM 0 HEOOXOJMMOCTH CO3/1aTh B 9CKHU3€ OCEBOM OTPE30K B

CepeIMHE JICTaIH.

Puc. 5. MonenupoBanue 1eKOpaTUBHBIX AJIEMEHTOB

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
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JloGaBuM eKOpaTHUBHBIE CKPYTJICHUS, KaK MIOKa3aHO HA PUCYHKE U COXPAHUM JI€Talb.

ConpaxeHune

MeTon

Pebpa Paauyc Tun
@®Pebpo

I} 4swibparo 5 9 >l

O Kontyp
(O 3nement

LoBaenTe

o Tena
[[JBce sornyTsie
[1Bce sbinyknsie

M & I OK | OTMeHa ‘M&Mﬂ:‘ “g

Puc. 6. BommonHenue ckpyrieHuit

JlaGopaTopHas padora NeS
Odhopmnenue uepmeosrca u gusyanuzayus mooenu

ITopsinok BeINOJIHEHHS PadOTHI

Cosnanne yepreska yamm Ilndaropa

Coznamum daiin yeptexa. B nepese noctpoenuii Boioepem gopmar aucra A4, 1Bax/bl HaXKaB Ha

cooTBeTcTBYyMOMEee HazBanue JIKM u moarBepauB onepanuto. J[00aBUM Ha JIMCT TIIaBHBIA BU/T.

e A

n_ﬁ_‘f‘\_,_
W

Puc. 1. Pacnionoxenue 6a30BOTO BU/a HA JINCTE YEPTEIKA
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Ha nanHom yeprexe HE0OXOIMMO MOKa3aTh BHYTPEHHUE IOBEPXHOCTH, TO3TOMY CO3AaJUM Pa3pe3
IIpY IIOMOIIM UHCTpYMeHTa «MecTHBIN pazpes». i aToro nepeiiieM Bo BKIAAKy « ICKHU3». U IPU IOMOIIH
IPSIMOYTOJIbHUKA CO3aUM 3CKU3 Ha IJIABHOM BUE. DTOT 3CKU3 OYZET ABIATHCSA 00JIACThIO, VISl KOTOPOH

BBITNIOTHSIETCS pa3pes. [Ipumem rckus.

| |
C J
1 !
C D
] |
C )

Puc. 2. [Ipumep 3cku3a A5 BBIIOJIHEHHUS] MECTHOTO pa3pes3a

Bribepem nHCTpyMEHT «MecTHBIN pa3pe3» W HaXKMeM Ha BHUJ. B mosiBUBIIEMCS OKHE BbIOepeM
ACKU3 NPSMOYTOJIbHUKA B rpade <«ACKU3» U 3aJaJuM TOYKY, INPUHAIJIEKAILYI CEKYIIEeH IUIOCKOCTH

(HampuMmep, IpaByIO BEPXHIOIO) B rpade «oT Touku». [Ipumem omneparuio.

MecTHbil pazpes

MpaHuua
[} | Sowms ?

rnybuHa

OT TO4KM

(2 (0,000 “

OTobpaxeHue

MokasaTe HesuauM. pebpa

PaspesaTe BCe aeTamnm

c 2

Puc. 3. Beimonuenue pazpesa

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
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JI1st okoHUYaTeIpHOTO 0OPMIICHHUS YepTeka MPOCTAaBUM OCH U pa3Mephl. [[Baxkabl Haxkumas JIKM

10 pa3MEpHOMY YHCIY, 100aBUM 3HAUOK «P» K AMAMETPAIbHBIM pa3Mepam.

|/
i
=
, ——
é T ] R25

150

61
AN

135
110

\\\\\\\\\\\\\\\\
k\ e

52

S\

|
1

Puc. 4. BrinosiHeHne pa3MepoB U oceit

B 3aBCPUICHUU 3alI0JTHUM OCHOBHYIO HAAIIHUCh U COXPAaHUM UCPTCK.

Pengepunr moaenu
N3menuM niBet Mmojenu Ha «3050Toiy. [lepeiinem Bo Bkiaaky «Bumy, 1 ©3MEeHUM mapaMeTpsl

OTO6pa)KeHI/I$I MOJCIJIM, KaK ITOKa3aHO Ha pUC. 5.
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Q’ d MepcnexTueHbiid ~ TexcTypbl BKA. ™
7 |@ Otpaxenna Iv"% Hynesas nnockocts |v
:(é Cepoenom v Q Tpaccupoeka nyuqei

Y YTO4HWUTE NPEACTABNEHNE

Crunb oTobpaxkenna
v

Mpeactaenenune mogenn ~

Puc. 5. Hactpoiika napamMeTpoB 0TOOpakeHUs: MOJIENTH

[Tepeiinem Ha BriIanky «Cpenbi» U BeIOepeM HHCTpyMeHT «Inventor Studioy.

,,,,,,

Cpeapi I

 H W & @ +

Ananus  Inventor Cosaanue npoekta Komnonenter [peoBpasosate e 3D-nevate Hagcrpoiiku
HanpsxkeHwit  Studic  npecc-dopmel BIM NWCTOBOM METaNN

Hauate Mpeobpazosanne 3D-nedats Ynpaenenne

Puc. 6. Bxiagka cpensl

[Tpu momortu BUI0BOTO KyOa BEICTABUM KaMepy TakK, YTOOBI XOPOIIIO BUAETh BCE CTOPOHBI MOJIEIIH,
1 BBIOEpEM MHCTPYMEHT «Busyanuzaius u3o0pakeHus». B MosBUBIIEMCSI OKHE YCTAHOBUM pa3pericHue
utoroBoro m3obpaxenuss — 1920x1080. Bropyro BKIagKy OCTaBUM HEW3MEHHOW, a TPETHIO HACTPOUM

coryacHo puc. 7. HaxmeM kHOTIKY «Bu3yanmusamnus» UIs 3aIrycka mporecca peHAepruHra H300paXeHHUsI.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
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Busyanusauyua usoBpaxerus
Obwme Boisoa Moaynb BUsyanMsaLym

MpoAOMKMTENEHOCTE BU3Yanu3aLm

(O Bpems susyanusaLm:

0]

(® Busyanu3aLma NOCPEACTEOM UTEPALUM:

(O Lo nony4eHns yA0BNETEOPUTENLHOMO PEsYbTaTa

Oflwee 3aTpaYeHHoe BPeMA BKIKOYAET BpeMs NoAroTOBKM
A@HHBIX M YKA33HHOE BPEMA BU3YanusaLym.

OcBelweHne U TOYHOCTb MaTepuana
=

DunbTpawa usobpaxeHuii (crnaxveanne)

MWH,

@

Bvamvsas || Sapems |

3aKPbITh OKHO BHU3YyaJIn3alluu.

Puc. 7. Hactpoiiku okHa «Buzyanu3zanus n300paxeHus»

[To 3aBepiieHHH mporiecca peHJepUHra (3ejieHas MoJioca BBEPXY OKHA), HA)KMEM Ha HKOHKY

«CoxpaHHUTb» B IPaBOM BEpPXHEM YIIy U BbIOEpeM IyTh Ui daiina ¢ uzobdpaxenuem. [locie 3Toro MoxxHo

Puc. 8. doropeanucTuaHoe H300paKeHUE MOICIN

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
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JlaGopatopHas padora Ne6
IlIpoexm «bnok». Mooenuposanue oemaneit

IHopsanok BbINOTHEHUsI pa00THI

MopenupoBanue aeranau «Bryiaka»

Jertans «Brynkay siBISeTCs yIPOIIEHHON 3aMEHOM MOAIINITHAKA, HE00X0AUMOTO [ yMEHbIICHHS
TPEHMS MEKIY KOJIECOM M OCBIO, Ha KOTOPOM KOJIECO 3aKPEILIEHO.

Co3ngaeM HOBYIO JieTallb, HAUMHAEM HOBbIM 2D-3CKkM3 Ha OJHON M3 0a30BBIX IUIOCKOCTEH, IpuU
MIOMOIIM MHCTPYMEHTOB «IIpsAMOYronbHUK MO ABYM Toukam», «OTpe3ok» u «Pa3mepbl» u3zoOpakaem

9CKH3, KaK II0Ka3aHO Ha pI/IC2

Puc. 1. [IpenBapurenbHslii 5cKu3 UTs netanu «BTymka»

N3mennM ¢GopMaT TOPU30HTAIBLHONW JIMHWHW, MMOCTPOCHHON M3 Hadaja KOOPAWHAT, Ha «OCEBYIOY.

Hns storo Haxxumaem JIKM Ha nunuio, 3aTeM Ha KHONIKY «OceBasi» Ha aHEI UHCTPYMEHTOB.

@ Mokasate popmar

®opmar ¥

Puc. 2. Iamenenue GpopmaTa TUHUU

OmnpenensieM 3CKHA3 pa3MEpaMd COMJIACHO 4YepTexy. [Ipu 3TOM BaXHO TOHUMATh, 4TO,
yCTaHABJIMBAasl pa3Mep OT OTpPe3Ka JI0 OCEBOI JIMHUU, MBI MOJIy4aeM JAUAMETPaIbHBIN pa3Mep, MOCKOJIbKY
HAJIMYHE OCEBOM JIMHUH B ICKU3€ TOAPA3yMEBAET, YTO TEJO, CO3/IaBAEMOE M3 TAKOTO ICKH3a, OyJIeT UMETh

dbopmy Tena BpalieHusl.
[Mpunoxenue 2.5. «[Topsaok BEIMOIHEHHUS PadOT» K MEPOTIPHUITHIO Ne2
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BblpaBHUBaeM 1O BEpTUKAIM TOYKY CEpPEIUHBI JICBOW CTOPOHBI MPSIMOYrOJbHMKA W HA4ajo

KOOpAUHAT MpH MOMOIIIH 3aBUCHUMOCTHU ((FOpI/I3OHTaJ'IBHOCTB/BCpTI/IKaJ'IBHOCTB ».

Puc. 3. OkoHuaTeNbHBIN CKU3 15 NeTanu «Bryikay

Hanee nHaxxnmaeMm KHONKY «IIpHHSTH 3CKH3» B MPaBOM BEpPXHEM yIiIy WHTepdeiica u BeIOHpaecM
onepanuio «Bpamenne» Ha Brimaake <«3D-Mozenby Ha TaHENM HMHCTPYMEHTOB. MHCTpyMmeHT
aBTOMATHUYECKHU OIpenessieT TpeOyemble sl paboThl AIIEMEHTHI U CO3JIaeT TBEPAOE TEJIO0 MO TPACKTOPUU
BpallleHUs MPSIMOYTOJIbHUKA BOKPYT JIMHHUH, K KOTOPOH OBbLIO J00aBIEHO CBOMCTBO oceBoi nuHUU. Ecnu
3TOTO HE MPOUCXOINT, BEIOEPEM COOTBETCTBYIOIIHE AIEMEHTHI BPYUHYIO, Moouepeano Haxxumas JIKM Ha
UKOHKH ¢ KypcopoM (1), (2) m COOTBETCTBYIOIIMI 3JIEMEHT, MOKa HE MOSBHUTCA TpeOyemas oObeMHast
dbopma.

Bpawienue

Boisoa

Puc. 4. Pezynbrar npuMmeHnenus onepaiuu «Bpamenue»

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
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CoxpansieM aeTab.

Mopnenuposanue geraiau «Ilanemw»

I[CTaJ'II: «ITamemy npeaoTBpallacT BhINIAACHUC ACTAIN «Ochb» (KOTOpaSI 6YJICT CMOJC/IMPOBAaHAa HaA

CJIEZIYIOLIEM 3aHATUH), GUKCUPYS €€ B KOHEUHOM cOOpKe.

Co3naeM HOBYIO JieTallb, HAUMHAEM HOBbIM 2D-3CKkM3 Ha OJHON M3 0a30BBIX IUIOCKOCTEH, IpuU

IMOMOIIIN UHCTPYMCHTOB «OTpC30K>> u «P asMepbD» I/I306pa>KaCM 9CKH3, KaK IIOKa3aHO Ha pI/IC6 B nannom

cilydae He J0OaBJIsieM OCEBYIO JIMHUIO, IIOCKOJIbKY B KAYECTBE HEE, BRIOSPEM JIMHHIO ICKU3a JITHHOM 40 MM.

Puc. 5. Ockus mia geranu «llamem»

AxTuBUpyeM omnepauuio «Bpamenue», Ipu  3TOM  BpallaeMblil

ABTOMATHYECKH, & OCh BPAIIICHUS YKAXKEM BPYUHYIO.

Bpatierne

Boison
|MosTopsTs dopMy

view [Coc ][ omen |
A

Puc. 6. PezynbraTr npumenenus onepauuu «Bpaienue»

CoxpansieM aeraib.

npopuiib

BbIOEpETCS
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JlaGopatopHas padora Ne7
IIpoexm «bnok». Mooenuposanue oemanu «Kponwimeiiny

IHopsanok BbINOTHEHUsI pa00THI

MopenupoBanue aeranu «Kponmreiin»

Heranp «KpoHmTelH» UMEET OTBEPCTHS MJsl KPEIUIEHUS K IUIOCKUM IOBEPXHOCTSAM U CIYKUT
OCHOBOMH JUIsl KPEIUIEHNUs KOJIeca, Ha KOTOPOE HAKUBIBAETCS TPOC, BEPEBKA U T.J1. Y CJIOBHO JAHHYIO JI€TaJlb
MOJKHO Pa3JIeJIUTh Ha HECKOJIBKO JIEMEHTOB — IUIOCKAsi OCHOBA C OTBEPCTUAMM U JIBE HOKKH, Ha KOTOPBIX
Oynyt 3akperuiensl getanu «Ocky, «Brynka» u «Koneco». Haunem ¢ 0CHOBBI.

CozmaeM HOBYIO JAeTaib, HaunmHaeM 2D-3CKnM3 Ha TOPU3OHTAIBLHOW 0a30BOM IUIOCKOCTH TIPH
oMol MHCTpyMeHTa «lIpsMOyronbHUK MO UEHTPY» (LEHTP MPSAMOYTOJbHHKA pa3MelllaeM B Hadyale

KoopauHaTt) u «Pa3mepb». M300paxaeM 3cku3, Kak MOKa3aHO HA PUCYHKE.

Puc. 1. Dcku3 a1 ocHoBaHus aeTanu «KpoHIITenH

HpI/IHI/IMaCM OCKHU3 U BbIAABJIUBACM IPAMOYT'OJIbHHUK Ha 10 MM.
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Belgaenuearne

®opMa | MoapobrocTi

g

Puc. 2. PesynbpraT npuMeHeHus onepanun «BeigaBIuBaHue»

Janee, 11 MOJENUPOBAaHUS OJHOW M3 HOXKEK KpOHILITEHHAa, HEOOXOJUMO CO34aTh HOBYIO
IUIOCKOCTh JUIsl 3CKK3a. [l 3TOro ucnosib3yeM UHCTpYMEHT «ll10CKoCThY, KOTOPBIi 1103BOISIET CO3/1aTh
IUIOCKOCTh, IMapaJlIeNIbHYI0 CYLIECTBYIOLIEH Ha TBEPAOM Tejle M OTCTOSLIYI0O OT Hee Ha 3aJlaHHOE
paccrosinue. Beioupaem unctpyment «llmockoctby, 3askumaeM JIKM Ha y3ko0if 60KOBOM 4acTH MIACTHHBI,
Y JBUTAEM yKa3aTesb MbIIIHU K cepeanne aeranu. [locne ormyckaem JIKM u B nosiBuBIIEECsS OKHO BBOJUM

3HAYEHHUE OTCTyMa 25 MM (700 -25 MM, eCJIi B OKHE OTPHUIATESIIEHOE YUCIIO) U TPUHIUMAEM OTIEPaITHIO.

Puc. 3. IToctpoeHune BcrioMoraTeabHOM MIOCKOCTH
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Co3naeM 2D-3cku3 Ha MOCTPOEHHOM BCIIOMOTaTeIbHOM IIOCKOCTH COINIacHO 4yepTexxy. CHavana
n300pa3uM MPOU3BOJIBHYIO TPANeuuio, Kak Ha puc. 4, mpu nomomu uHHCTpyMeHTa «OTpe3ok». 3aTem
YCTaHOBHM JIJIMHY BEPXHEro oTpe3ka paBHOi 60 MM (1) U paccTosiHEE OT HEro /10 HU3a JETaIH PaBHBIM
160 MM (2). Hdanee npumeHuM 3aBUCHUMOCTh «PaBeHcTBO» (3) Ha OOKOBBIE CTOPOHBI Tpameuuu u
BBIPOBHSIEM 110 BEPTHKAIU CEPEIUHY BEPXHEro OTpe3Ka M CepeAMHy BCeil JeTanu (cepeauHa HUKHEro
OTpe3Ka MPSIMOYTOJIbHUKA CEpOTro 1BeTa) (4).

[locne, mpu mnomouw HHCTpyMeHTa «Pa3mephl», YCTaHAaBIMBaeM YIoJ MEXAy OOKOBBIMHU
CTOpOHaMM Tpameuuu paBHbIM 34° (5). (BblOpaB wuHCTpyMeHT «Pa3mepel», Haxumaem JIKM
II0CJIEI0BATENbHO Ha KQK/YI0 CTOPOHY, 3aT€M pa3MeIIaeM pa3MEpHYIO CTPEIIKY JBH)KEHUEM MBIIIH U eIl

pa3 Haxxumaem JIKM). [IpuHrMaem sckus.

Puc. 4. IToctpoenne BcnoMoraTeiabHOM MIOCKOCTH

BrinaBum mosrydeHHbIH 5cku3 Ha 10 MM, UCIIONB3YST CHMMETPHYHBIN CITOCOO CO3JIaHMsI TPAHHMII (9TO
00yCJIOBJICHO TE€M, YTO Ha YepPTeX,e TOUKA CEPEIMHBI HOXKH JISKUT Ha OJHOW JMHUU C IEHTPaMH

HAXOJSIIUXCS PAIOM OTBEPCTHU).
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Boiaaenueanne

®opMa  MoapobHocTH

MpaHuus!
Scxkus
= o |
~al
|+

TOPSATE hopMy

Puc. 5. CumMeTpuyHOE BBIJIaBITUBAHNE

Ha 60x0BO#i MOBEPXHOCTH HOXKKH cO3/1auM 2D-3CKu3 B BUIE OKPYKHOCTH, C TIOMOIIIBbIO KOTOPOH
OyZeT co3/1aHO OTBEpCTHE. Y CTAaHOBUM JAMAaMETP OKPYKHOCTU paBHBIM 35 MM (1), paccTosiHME OT LIeHTpa
OKPY>KHOCTH 710 HM3a JAeTanu paBHbIM 120MM (2), 1 BBIPOBHSIEM IO BEPTHKAIU IEHTP OKPYKHOCTU C

CepeIMHOM BEpXHEro oTpe3ka Tpamnenuu (3).

Puc. 6. CuMMeTpUIHOE BBIIaBIINBAHUC
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Bb11aBUM OKpYXHOCTb, IPUMEHUB MHCTPYMEHT «BbIaBiaMBaHue» ¢ BbIPE3aHUEM.

Puc. 7. Ilonyuenne CKBO3HOTO WJIMHIAPUYECKOTO OTBEPCTHUS

Ha BHyTpeHHEe# cTOpoHe HOKKH co31a1uM 2D-3CcKu3 B BUJIE KOJIbIIA C BHEIIHUM JuaMeTpoM S0 MM

U BHYTpeHHUM — 35MM. LleHTp Koublia IpH 3TOM JOJKEH COBIACTH C LIEHTPOM OTBEPCTHSL.

Puc. 8. Ocku3 Ha BHYTpEHHEN CTOPOHE HOKKU

BreigaBum 3ckn3 Ha 8 MM.
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Puc. 9. PesynbpraT npumeHeHus onepanuu «BbigaBIuBaHue) K 3CKU3Y

Hainee, nis coznaHus 3epKajnbHON KOIIMU HOYKKH, IPUMEHUM UHCTPYMEHT «3€pKaJIbHbI MaCCUBY.
Jli1s paGoThl 3TOr0 HHCTPYMEHTA HEOOX0AUMO HAIMYKE B MOJIENIN 3€PKAIbHON MIIOCKOCTH, OTHOCUTEIBHO
KOTOPOHM BBINOJHACTCA KOMMPOBAaHUE. 3epKaJIbHON IUIOCKOCTbIO OyIeT CIyXXHUTh HOAXOAsIas 0a3zoBas
IUIOCKOCTb, TaK KaK ICKU3 OCHOBAHUS OB BBHIOJHEH B BUJE NPSMOYTOJIBHUKA C IIEHTPOM B Hadaje
KoopauHaT. Beibepem MHCTPpYMEHT «3epKallbHBIN MacCHBY», H TIOOYEPEIHO, TPH oMoy Haxatuid JIKM

BBI6I/IpaCM QJIEMCHTEI JJIs OTPAXXEHUA U INIOCKOCTh CUMMETPUH. HpI/IHI/IMaeM OoIepanulo.

CummeTpudHoe oTobpaxeHme

Snementel (1)

Puc. 10. BoinosiHeHNE 3€pKaIbHOIO OTPAXKEHUS JIEMEHTOB
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Ha BepxHell M10CKOCTH OCHOBaHUS CO3/1aJM OTBEPCTHE quaMeTpoM 25 mm. [[ist aToro co3paaum

9CKH3, KaK IMOKAa3aHO Ha pUC. 10, " BbIJJaBHUM €TO C BBIPC3aHUCM.

Puc. 11. Dcku3 ans oTBepcTHs

st KomMpoBaHHS WCTIONB3yeM HHCTpYMEHT «[IpsmoyronbpHbI MaccuB». CyTh ero paboThI
3aKITI0YAeTCs B CO3aHNU KOITMH TPEXMEPHBIX 3JIEMEHTOB BIOJIb JJHHAN YK€ CMOJICITMPOBAHHOTO OOBEKTA.
Beibepem unctpyment «IIpsmoyrosnbHbiil MaccuBy. Ilocie nosBneHus okHa HacTpoek, HaxumaeM JIKM
Ha BHYTPEHHIOIO MMOBEPXHOCTh OTBEPCTHSI, KaK Ha KOMUpyemblid 00bekT (1), 3arem Haxxumaem JIKM nHa
WUKOHKY (2) 1 peOpo OCHOBaHUs, MOKa3aHHOE Ha pUCyHKe. B okHO (3) BBOAMM 3HaueHUE 2 (KOJIUIECTBO
9K3EMIUISIPOB KOIMUPYEMOTO 3JI€MEHTA, BKJIFOYAsk UCXOHBIN), a B OKHO (4) — 180 MM (paccTostHuE MEXITY
HCXOJHBIM 2JIEMEHTOM U ero Komwueit). [Iist cMeHbl HalpaBieHus, B KOTOPOM CO3/IaeTCsl KOMUsI, HAXKMHUTE
UKOHKY (5) (cmena Hampanenus). Ilocme sroro naxkumaem JIKM Ha ukonky (6), 3areM Ha pebpo,
yYKa3aHHOE Ha PUCYHKE, JJIs CO3/IaHus elle JBYX 3K3EeMIUISIPOB OTBEPCTUH (MCXOHOTO U KOMHMPYEMOTO B
MPEeABIYINEM II1are) BAOJIb KOPOTKOTO pedpa ocHoBaHus. B okHe (7) BBoaUM 3HaueHUE 2, a B OKHO (8) —

50 mM. IIpuHNMaeM omnepanuro.
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Mpamoyr.maccus

Puc. 12. Beinonnenue onepaunu «IIpsaMoyronbHblii MaccuB»

Coxpansiem aeTaib.

Puc. 13. Moaens neranu «KpoHIITeiH»
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JlaGopaTtopHas padora Ne§
IIpoexm «bnok». Mooenuposanue oemanu «Ocv»

IHopsanok BbINOTHEHUsI pa00THI

MogaeanpoBanue aeraau «Ocb»
Jetans «Och» CIyKUT OCHOBOMW JJIsl KPETIJICHUs KOJIeca, BPAIAIOIIErocsi BO BpeMsi paboThI OJI0Ka.
TexHonOrnyeckre OTBEpCTUSl B KOPITyCe OCH HEOOXOAMMBI JJIsl TIEPUOAMYECKON CMa3Ku MeXaHu3Mma 0e3

pa3bopa camoit KoHCTpyKIuU. Co3/1aJuM HOBBIHM 3CKH3, KaK MOKa3aHO Ha puc.l.

Puc. 1. Dcku3 1 ocHoBaHuA AeTanu «KpoHIITeHH»

[Tpumem 3cKku3 U, TIPU IOMOIIM HHCTPYMEHTa «Bparienuey, co3aaanM TBepAoe Teo.

Puc. 2. PesynbraTr npumenenus onepanuu «Bpamienuey

Hanee, mis co3manust [-o0pa3HOro KaHama BHYTPH JETalH, OyJAeM HCIOJIh30BATh OIEPALUIO
«Cnury. JIns KOppeKTHOH pabOThI MHCTPYMEHTa HEOOXOAMMO CO3/IaTh JBA 3CKH3a: 3CKHU3 MPOQWI H
ACKU3 TPACKTOPHH, BAOIH KOTOpol mpodunbs Oymer mepememarthes. Co3mamuMm dcku3 mpoduis Ha
«IUIATIKE» JIeTalli, KaK MMOKa3aHO Ha PHUC. 3, ¥ MPUMEM €ro, HakaB Ha KHOIKY B MIPABOM BEPXHEM YTy

uHTEepdeiica mporpaMMel.
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Puc. 3. Ocku3 npoduins

Hanee co3maanM 3CKU3 HA OJHON M3 0a30BBIX IUIOCKOCTEH, KOTOPHIE MEPECEKAI0T TEJO MO BCel
JuHE netand. J{ns atoro otkpoem manky «Hadamo» B IepeBe MOCTpOSHUH, BBIOEpEM HEOOXOIUMYIO
IUIOCKOCTh, Ha’kMeM Ha ee Ha3BaHue [IKM, u BbiOepeM B KOHTEKCTHOM MeHI0 KoMaHay «HOBBIH 3cku3».
N300pa3um 3cKu3, Kak Moka3aHo Ha puc. 4 (HE0OX0JUMO YCTaHOBHUTh pa3Mep TOJIBKO AJIS OTHOTO OTPE3Ka,
BTOPOH TIOCTPOCH «HA BBUICT» W MOXET OBbITH JIt000# amuHbl). s ymobcTtBa pabOThI ¢ ICKH30M,
PacrojoKEeHHbIM BHYTpPHU JETalH, BO BpeMs CO3/JaHMs ICKM3a HakmeM KiaBumly F7 Ha kiaBuatype

(«Pa3pe3atb Mozeb BAOJIb paboyeil miockoctny). [lpumem sckus.

Puc. 4. Dckus Tpaekropun
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[lanee BpIOepeM MHCTpyMeHT «CIBUI» M NPUMEHUM €ro, Kak Moka3aHo Ha puc. 5, rae (1) -
BBIJIaBIMBAaEMBIN Npoduib, (2) - TpaeKTopus BbLAABIUBaHMA, (3) - METOJ cO31aHUsI OOBEMHOTO Tela -

BBIYHMTaHUE (BBIOMpPaEM dJIeMEHThI, Haxxkumas Ha Hux JIKM). [Ipumem onepanuro.

Tun

k Saws (1) lT

ny (2) [ B](3) Omerrans

@My, mm
OH\I MapannensHo

Konyc

Puc. 5. Bemmonuenue onepanuu «CaBury

Jlanee co3gaauM CKBO3HOE OTBEPCTHE HA KOHIIE JETald, B KOTOPOE, B cOOpKe, OyAeT BCTaBlieHa
neranb «[lanery. Beibepem Ty ke 0a30BYIO INIOCKOCTh, HA KOTOPOH CO3/1aBalil 3CKU3 TPACKTOPHUU IS

uHCTpyMeHTa «CIBUTY, ¥ CO3/IaINM Ha HEH 3CKH3, KaK MOKa3aHo Ha pHC. 6.

Puc. 6. Dcku3 a5 paguaibHOTO OTBEPCTHS
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ITpu nomomu onepauuun «BpliaBauBaHUE» CO34aeM OTBEPCTHE M3 MOIYYEHHOIO 3CKU3a (PEXUM
MOCTPOCHHS IpaHuIl - «CUMMETPUYHO», METO/I - «Brruntanue»). [Ipuanumaem onepanuto.
ITpu nomomum nHCTpyMeHTa «@ackay co3naiuM cpes3 o NepuMeTpy pedpa aeTanu, Kak HOoKa3aHo

Ha puc. 7,rne (1) - nnuna dacku, paBHas 1 MM (1x45 no ueprexy). [Ipumem onepanuio 1 COXpaHuM A€Tallb.

[ Coxpanenme scex snemerTos

Puc. 7. Co3nanue packu

JlabopaTopnasi padora Ne9
IIpoexm «bnok». Mooenuposanue oemanu «Illkue»

Iopsinok BbINOJHEHUs PAOOTHI

MogaeanpoBanue neranu «llIkus»

Hetams «llIkuB» npeacTaBisieT COOOW KOJIECO, Yepe3 KOTOpPOe TEePEKUIBIBACTCS TPOC IS
MepeMeleHus rpy3a Mpu MoMoIIU OJI0Ka.

CozmaeM HOBYIO JleTalhb W Ha 0a30BOM IUIOCKOCTH BBITIONHSIEM O3CKH3 B BHJIE OKPYKHOCTH

nuamerpom 200 MM, BbIIaBIIMBAaEM €€ Ha 24 MM.
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Puc. 1. «3aroroBkay mia getanu «lIxkusy»

B 1menTpe TOpIa mMONyYHMBIIErOCS Tella CO3/aqUM CKBO3HOE IWUIMHIPHUYECKOE OTBEPCTHE

nrameTpom 40 mm.

Puc. 2. OtBepcrtue B neranu
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Ha Topue coznaaum 3cku3, Kak MOKa3aHO Ha pUC. 3, U BbIIAaBUM €ro MeToJoM «Brruntanue» Ha

r1yOuHy 8 MMm.

Puc. 3. Dcku3 u Mozienb yriayOieHus B TOpIE AeTalld

Co3manuM CMEIIEHHYI0 Ha paccTostHUE 12 MM IIOCKOCTh OT TOPIIEBOM CTOPOHBI MOJENH, Kak

MOKa3aHo Ha puc. 4.

Puc. 4. Co3znanue BCIoMOTaTeIbHON TIIOCKOCTH CUMMETPUH JIETATH

IIpu momou HMHCTpyMeHTa «3epKajbHBIH MAacCHB)» KONMHUPYEM IIOJydeHHOE YIiayOlieHHe Ha

MPOTUBOIIOJIOKHYIO CTOPOHY ACTAJIM OTHOCHTCIIBHO IIJIOCKOCTH CUMMCTPHHU.
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Ha omHo# u3 0a30BBIX IUIOCKOCTEH, CO3aJNM ICKH3, KaK MOKa3aHo Ha puc. 5. J[ins Toro 4To0b!
pa3pes3aTh JeTaib BI0Jb pabodeii MIOCKOCTH MPH CO3IaHuU ICKU3a HaxkmeM F7. TIpu momorny oneparuu

«Bpamenne» C BBIYUTAaHUEM, CO3JaIUM JKelI00 B KoJiece.

Puc. 5. Co3nanue xeioda

Ha TopueBoii cTopoHe feTany co34aiuM 3CKU3, KaK MOKa3aHO Ha pUC. 6, U BBIPEKEM €r0 HACKBO3b

MIPU TTOMOIIM onepannu «BeigaBmuBanue».

Puc. 6. Dckus as oTBepCTHS

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 36 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

[Ipyn momomm uHCTpyMeHTa «KpyroBoil MaccuB» CO31aquM KONMHU BbIpE30B. B OKkHE HacTpoek
onepauuu: (1) - Komupyemblii JIeMEHT (Ha)KMMaeM Ha MKOHKY, 3aT€M - Ha BHYTPEHHIOIO TOBEPXHOCTh
orBepcTusi), (2) - ochb BpalleHUs (HaXMMaeM Ha HMKOHKY, 3aTeM - Ha JIO0YI0 OKPYXHOCTh HIIH
LWINHAPUYECKYIO ITOBEPXHOCTh Ha JieTaiu), (3) - KoJIM4ecTBO OTBEPCTUM, BKJIIOYas MCcXoaHoe. BBogum

KOJIMYECTBO 5 MIT. U IIPUHUMAEM OII€paIUIO.

Kpyrosoit

Puc. 7. Bemonuenue onepanuu «KpyroBoir Maccuy

ITpu nomomu uHCTpyMeHTa «CoNpsiKeHNe» BBIMOJIHUM CKPYTJIEHUS! COTJIACHO 3a/laHUIo0 (paguyc

5 Mm). CoxpaHuM JeTallb.

ConpsxkeHune

(® Nocross. (3P Mepewer. (@ Orcrynst

Pebpa Paauyc Tan

k 2 BuibpaHo 5 :'Y,J

LobasuTe

Puc. 8. Co3znanue ckpyrieHuit
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JlaGopaTopnas padora Nel(
IIpoexm «bnok». Coopka uzoenusn

IHopsanok BbINOTHEHUsI pa00THI

Coopka uznenus «baok»

Cozpagum ¢aiin coopku. JlobaBuM Ha pabouee MPOCTPAHCTBO JeTalb «KpoHIITEHH» M3 MarKu
IIPOEKTa IpU NMOMOIIM KoMaHabl «BcraButh». BoiOupaem ¢aiin B npoBoaHuKe U HaKUMaeM «OTKPBITHY.
B MomeHnT pasmemenus aerann HaxumaeM [IKM u, B KOHTEKCTHOM MEHIO, BBIOMpaeM KOMaHIy
«Pa3mecTuTh HyNIEBOI B Hayaje KOOPAUHATY» JUIS TOTO, YTOOBI 3a()MKCUPOBAThH JIETallb B HAUaJIe CUCTEMBI

KOOpAMWHAT pabodero mpocTpaHCTBa.

Puc. 1. Pazmenienune 6a30Boii 1eTanu B Hayaie KOOpAUHAT

Hanee crapaemcsi 100aBIsieM JIeTaly Tak, Kak Obl OHU JIOOABJISLUTUCH B CIydae peallbHOM COOpPKH.
BceraBum B cOopky neranb «Btynka». Beidepem mHcTpymeHnT «CoennmHeHue», 3aTeM BbiOepem JIKM
IEHTPAJIbHYIO TOYKY Ha TOPIIE BTYJIKH, a [IOTOM TOUKY Ha BHYTPEHHEM KOJIbIICBOM BBICTYIIC KPOHIITEHHA,
C KOTOpOW JIOJDKHA COBIIACTh BbIOpaHHAas Touka. [lo OKOHUYaHHMM Tpollecca BbIOOPA TOUYEK BTYJIKA

MEPEMECTUTCS K KPOHILTEIHY, BEIOPAaHHbBIE TOUKU COBMAAYT. THUIT COeIMHEHNS HA3HAYUM «C TIOBOPOTOM).
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Bcraeka coegnHerna

CoeaunHeHne MMpepens!

Tun (1)
‘[98 ABTOMaTUHECKN

2

(#{) 3as0p

) []Astosocpoussenene

Puc. 2. CoenvHenune BTYJIKU ¢ KPOHIUTEHHOM

Jlo6aBuM B cO0pKy aetanb «I1IkuB» aHanornyHbIM 00pa3oM. 31ech MOXKHO BBIOPATh LIEHTPATIbHYIO
TOYKY BHYTPEHHEH LWIMHIPUYECKON TIOBEPXHOCTH IIKMBA M LEHTPAIbHYIO TOYKY HapyXHOU

IIPIJIPIHJIpPI‘—IGCKOfI IMOBCPXHOCTHU BTYJIKH.

Bcraeka COEAVHEHNA

Coeaurere  Mpepensi

Tun

i93 ABTOMATUHECKN

() 32300
0,000 | | =EEE [

» ABTOBOCTPOM3BEAEHHE

Omesa | EEMNEING

Puc. 3. CoennHeHNE MKUBA CO BTYJIKOU
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Jlo6aBum B cOopky netanb «Ock». B cOopke oHa omKHA OBITH 10 yIIOpa BCTaBJICHA B OTBEPCTHE
CTOEK KPOHILTEIHA, T03TOMY BEIOMpAaEeM IEHTPAIbHYIO TOUKY Ha TPAHMIIE IUIHMHPA OCH CO IIUIAMKON» 1

TOYKY Ha BHEIIHEH [IOBEPXHOCTH CTOMKHU KPOHILUTENHA, I OTBEPCTHE.

Bcraska cosaunH

BbipasH.
81 &

Vs AHMMALWA

| I » [ AasTosocnpomssenerite

= ok | [ omea | [Tpmehims

Puc. 4. CoennHenne ocu ¢ KpOHITEUHOM

JlobaBum B cOopky aetans «[laneny. [letans pa3Meriaercs B CKBO3HOM OTBEPCTHH HA KOHIIE OCH.
Ecmu COCIMHACMBIC 3JICMCHTBI YKa3aHbl BEPHO, HO ACTAJIb HC Pa3MEIACTCA JOJ?KHBIM O6p330M, HaXUMaem

Ha KHOIIKY «CMCHHUTb HAIIPABJICHUCY.

Coegurerste Mpenens

Tn Coenerme (1)

95 Astomaiiecwt v

() 3a30p

0,000 v

Puc. 5. CoennHeHne najibla ¢ OChIO
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COopka roToBa, coxpaHuM ¢hau.

Puc. 6. dunanpHas coopka

Jladoparopnasi padora Nell
Ilpoexm «bnoky». Cozoanue uepmedica

ITopsinok BbINOJHEHHS PadOTHI

Co3nanue yeprexa

Yepréx — 910 rpaduyeckrii KOHCTPYKTOPCKHI JOKYMEHT, CoOJepXkaluil u300pakeHue
MH)XEHEPHOr0 00beKTa (Harmpumep: AeTaiu, COOPOYHON eTUHHIIbI, U3/IeNHUs, 31aHHs, COOPYKEHHS U T. I1.),
a TakKe JaHHble, HEOOXOOUMBIC JUIsI €ro W3rOTOBJIEHMs, COOPKHM, MOHTaXa, YINAaKOBBIBAHUS,

CTPOMUTENHCTBA, KOHTPOJIS U JIp.
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UepTerku  BBIMIOJNHAIOTCA 10 IPaBWJIaM, OIpPEAeIseMbIM KOMILJIEKCOM TOCYIapCTBEHHBIX
craugaptoB (I'OCT), nanpumep, B Poccun — no «EauHoii cuctemMe KOHCTPYKTOPCKON JTOKYMEHTALIMH
(ECKH), cocraBieHHOW IO HOpMaMm MEXKIYHAPOAHBIX cTaHAapToB. OOBIYHO YEPTEXK COMCPIKHUT
JIBYXMEpHbIE H300pakeHUs, pa3Mepbl, TEKCTOBbIE HAITUCH U TaOJIUIBI.

Kpaiine BaXHO OOBSCHUTH Y4YalUIUMCS, YTO UEPTEXK SBISIETCS HE TOJBKO HEOOXOIUMbBIM
COITYTCTBYIOIIUM JOKYMEHTOM pe3yJbTaTa MOJCIUPOBAHUS, HO M CIOCOOOM B3aUMOJICHCTBUS MEKIY
pa3paboTunkamMu U3eNuii (HalpuMep, MHKEHEP CO31aeT CBOM COOCTBEHHBIN MPOCKT, a JPYTHUE HHKEHEPHI,
[0 4YeprexaMm, MOXKET CaMOCTOSITeNIbHO BOCCO3JaTh pe3ylbTaT ero pabotsl). [loTomy mnpaBuibHO
oOpMIIATH YEPTEKU M yMETh YUTATh YEPTEKHU, O(hOpMIICHHBIC IPYTUMH, KpailHE Ba)KHBIM HaBBIK, TO
Croc00 KOMMYHHKAITUU MKy YIaCTHUKAMHU ITPOU3BOJICTBEHHOTO MTPOIIecca B HHXKEHEPHOH cdepe.

Co3namum HOBBIHN daiin ueprexa (Daiin - Coznats - UepTex).
@ h C6opka [poextmposanwe 3D-mopens  3ckws  AHHOTauwm

é—j @ Cosgatb

B Co3aate 4 Co3garb

Cozgate Gaiin us cnncka WwabnoHoE.
E OTKpEITE ’

% Céopka
E CoxpaHut »
b
Yeprex
g CoxpaHut » h

b KakK

) @ Netans
=) Skenopt b

O6uwmit . &@ Cxema

aocryn

¥Ynp. »

CeoiicTea
Inventor

@ Meyatb 4
3aKphiTh 4

i () db

i MapameTpei ‘ | Beixoa Autodesk Inventor Professi

Puc. 1. Coznanue daiina c ueprexom

BribepeM B mpaBoM BepxHEM Iy OKHa MpOrpaMMbl KOMaHIy «ba3oBblil» ns pazMelieHus
0a30BOTO BU/IA HA JINCTE YEPTEKA.
Pazmewtenne engoe  lNMoacHenue (ESKD) =
Al
- / [I=1]
] EI% (]

basoebiifil Tpoekuuontelid JdononHutensHeni Ceuexne

Puc. 2. bnok koMaHa [J1s TOTY4EHUS IIOCKUX M300pakeHu i
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[IporpaMMa aBTOMAaTHYECKH MpeiJiaraeT co3AaTh YEpTEeX Ui MOCIEAHEH MOJETH, OTKPHITOW B
Inventor (B HameM cirydae 3T0 MoJienb cOOpku 610Ka). [[iist Toro, 94To0bl CO37aTh YEPTEK I OTACIBHOM
neranu B Opaysepe (1) BeiOepem myTh K (aiiny ¢ mozaensio aeranu «Kpoumreitn». Ha nucte ueprexa
MOSIBUTCS] M300paKeHNe KPOHIITEHA B OJHOM U3 0a30BbIX PaKypcoOB (3TO U300paxeHue OyAeT ri1aBHbIM
BUJOM). JlJi1 U3MEHEHHsI paKkypca IJIaBHOTO BHJIA MOJIb3yeMCSl BUOBBIM KyOoM. [ljisi u3MEHEHUs CTHUIIS
O0TOOpaXCHHsI BUIA MCIIOJIb3yeM HaOop GyHKIuH (2), rae, cieBa HAmpaBo, BEIOUpAETCs MpECTaBICHUE
BHUJA C OTOOpPaXCHHEM CKPBITOW Te€OMETpPHH (HAlpuMep, MOJIOCTeH B TBEPAOM Telie), 0e3 CKPBITOU
reoMeTpuu (BHEUTHUI BU J€TalI) U C BKIIOYCHHBIM/BBIKIIOYEHHBIM TOHUPOBaHUEM (I[BETOM) AeTanu. B
BhITIafaromeM crucke (3) BeiOMpaeM macmTad Buaa (OTHOIIEHHWE Pa3MEpPOB HM300pKEHUS JETalu K
peasibHBIM pa3mepam netanu (rae 1:N - macmTadsl ymeHblnenus, N:1 - Macimtadbl yBenudenus). Baxkuo
MOHUMAaTh, YTO MAcIITa0 3aTparuBacT TOJBKO BETUUMHY H300paKCHHUs JIETalld HA YepTeKe, He BIMsS HA

ee peasbHbIe (3a/1aHHbIE IIPU MOJIEIIMPOBAHUN) Pa3MEPHI.

EN

MapameTpel oToGpaxeHs MapaMeTpbi BOCCTAHOBNEHMUSA
KomnoHeHT CocTosHWe MoaENM {‘
®aitn (1)
C:\Users\ASKER \Desktop\Cocnan \aeTansku \6LoK \KpoHwTeitH.ipt v 2]
Mpeacrasnexve
Bua ® Crune =5
< @[ @

[CJPactpossiit sa

[3= | rnasHeii

MeTka {7 ﬂ | |
h= =
MacawTtab ot

@)

OK OTMeHa

|E,\:~ unfl]

Puc. 3. OxHo HacTpoek 6a30BOro BUIa

Hanee nocnenoatenbHo HaxkmeM JIKM HMke ri1aBHOTO BUAA M €1IE CITpaBa OT HETo JIJIs MOTYyYeHUs
MIPOCKITMOHHBIX BUOB JETAIM HAa YepTeke (BUIA CBEpXY U ClieBa COOTBETCTBEHHO). [Ipumem omneparuro.
3axxaB JIKM Ha paMKy BOKpYr M300pakKeHHUsI BHJIa U JIBUTAsl yKa3aTelb MBI B CTOPOHBI, MMOJIOKECHUS
BUJIOB MOKHO MEHSTh, COXPaHssl MPOEKIIMOHHYIO CBA3b. PacmosiouM BHIIBI paBHOMEPHO IO IUIOLIAIN

JIUCTA.
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| Lnepeny

Bug
NapameTpb! oTobpaxeHis MapaMeTpbl BOCCTaHOBNEHMS
KomnoreHT CocTosHue Moaenn
aitn
| C:\Users\ASKER \Desktop\CocniaH), \6LoK dipt v | |
MpeacTasnerue
= Y
Bua _ Cruns ar
it — v res| =3
‘ ‘ @[] @
[JPacrpossiit sua
MeTka v /
BMa1
0
MaawTab an
:@: M & OK ‘ OtmeHa
KN

Puc. 4. [lonyueHnne npoeKINOHHBIX BUJIOB

[Ipu nomouu unctpymenta «Pa3meps» (Bkiaaka «llosicHeHne») ycTaHOBUM JIMHENHBIE U YTIIOBbIE
pa3Mepsl, Kak I0Ka3aHo Ha puUC. 5. BaXXHO, YTO Ha YEpTEXKE Mbl OTMEYAEM TAKOE KOJIUYECTBO Pa3MEpOB,
KOTOpO€ HEOOXOIUMO U JOCTATOYHO JUISI CaMOCTOSITEILHOI'O MOJEINPOBAHMS/U3rOTOBICHUS/KOHTPOJIS

n300pakaeMoH ieTanu 0e3 Kakoh-In00 1OMONIHUTENbHOW HHPOPMALIMU, KpOME UMEIOLIEHCs Ha yepTexe.
60

60 40

WG

160
IS

120

34°

230 100

50

180

Puc. 5. IIpumep mpocTaHOBKHU pa3MepoB

OtpenaktupyeM auameTpaibHble pa3Mepshl. [[ins noOaBieHust 0003HAYEHHs JUaMeTpa JBa)Jbl
HaxxmeM JIKM 1o pa3smepHOMY YuCTy I €ro pelakTUpoBaHus. To ke caMoe caenaeM s 100aBiIeHUs

0003HaYCHHS KOJMYECTBA OTBEPCTHUH.
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|

WsmenuTe pasmep X B
TeKCT  TouHoCTb M Aonyck  [poBepuTL pasMep
g
% = E]‘E =[] Cxpoits sHauermte pasmepa // @ 2X
,_ PETS X =
¢ 78 H (i) = x
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% £ <
© ~N > —
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(o) O ¢
] Q. | -
[3] s
s E
@
IZI [ PenaxTiposats pasmeps! npu Harecem III OtMeHa

Puc. 6. OkHO penakTUpOBaHUs Pa3MEPHBIX YHCET

[Ipumenum uHCTpyMEHT «Mapkep LIEHTpa» Ha OKPYKHOCTH uepTexka. PasmecTum oceBble JINHUU

AT TAJTAHAPUYICCKUX 00BEKTOB HHCTPYMCHTOM «JInnns - 6I/ICCGKTpI/Ica» i «OceBas JIMHUASY.

of | o] {22 -

- "i" +I+ -

Lle - LLie -
CIBo3HaYeHA CHBo3HaYEeHWA

Puc. 7. IHCTpyMEHTBHI BBINOJHEHUS INTPUXITYHKTUPHBIX JIMHUN

Ui peakTUpOBaHKS OCHOBHOW HAJANMUCH uepTexa (TaOnuilbl B MPAaBOM HUXKHEM YIIIy JIMCTA)

HCIOJIb3YCM MHCTPYMCHT «OcHOBHas HaAIIKUCh». 3amnoaHuM €€, KaK II0OKa3aHO Ha pI/IC8 COXpaHI/IM (1)8,171.]1.

] ] L1 L1
OcHogHas Haanuce X
OcH.Haan.
N
3 KporwmedH (Ha 36arue demanu)
Aum. Macca | Macwmad
HUzm. | Aucm | N° dorym. | Mod.. | Aama 5 ( 8 ) [ | 06 1:2 v
Paspad 40 1206 /10K (HQ 30aHUE npoekma
pab.
T. koHmp. Alucm I I Aucmst | 1
+
oo e

I+ T I I H—

Puc. 8. O6pasern 3anonHeHUss OCHOBHOUN HAJIITUCU
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Puc. 9. [Ipumep rotoBoro ueprexa

JlaGopaTopHnas padora Nel2
Aooumuenvie mexunonozuu

ITopsinok BbINOJHEHHS PadOTHI

JlanHast paboTa He COJIEPKUT MPAKTHIECKYIO pabOTy ClyliaTesnen.

JlabopaTopnasi pabora Nel3
FDM-neuamso

IHopsinok BHINOJHEHHUS PA0OTHI

JlanHast paboTa HE COIEPKUT MPAKTUICCKYIO PAabOTy CITyIIaTeIIeH.

JlabopaTopnasi padora Nel4
Yempoiicmeo 3D-npunmepa

IHopsiiok BhINOJIHEHHS PA0OTHI

JlanHas paboTa He COAEPXKUT MPAKTHUECKYI0 paboTy ciymiaTeiei.
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JlaGopaTopHas pa6ora NelS
Buowt nnacmurkoe ona 3D-neuamu

IHopsanok BbINOTHEHUsI pa00THI

JanHast paboTa HE COJICPKUT MPAKTUYECCKYIO Pa0OTY CIyIIATEINCH.

IIpakTnueckas padora Nel6
IlIpoekm «Menvnuya». Modenuposanue demaneii u3 1UCmo6020 memasna.

IHopsiiok BbINOJIHEHHS PA0OTHI

MopaeaupoBanue geranu «Bryaka»

Cozpaaum 3ckM3, Kak MoKa3aHo Ha puc. 1 u BeiaBuM ero. CoxpaHuM JI€Talb.

Puc. 1. Mogenuposanue neranu «Brynka»

MopnenupoBanue geranau «Koamaky»
Co3mamuM 95CKHM3, KaK TOKa3aHO Ha PHUC. 2, W MPUIATUM ICKU3Yy OOBEM MpU TOMOIIM OIEepariu

«Bpamenue».
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Puc. 2. Bpamenune sckuza

Jlo6aBuM COTPSHKEHUS paJAnyCcOM 2 MM COTJIACHO pHC. 3.

Puc. 3. Jlo6aBneHme CKpyrieHHHA

H306p331/IM OCKHU3, KaK IMOKa3aHO Ha pUC. 4, M BbIJAaBUM €T'0 HACKBO3b.
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Puc. 4. Ilonyuenue oTBepcTuit

IIpu nomomm nacTpymeHnTa «KpyroBoii MaccuB» KOIUPYEM OTBEPCTHS U COXPAHUM JETAIIb.

Puc. 5. KpyroBoii maccuB u3 oTBepCTUA

Moneauposanue gerasei «Ilianka»
JlaHHBIC TeTau BHIMOJIHAIOTCS B Moaylie «JluctoBoit metammy. Coznanum ¢aiin neranu, 3aTeM, B
MIPaBOM BEPXHEM yIITy Ha)XKHMMaeM Ha HHCTPpYMeHT «lIpeobpazoBaTh B JIMCTOBOM METaID».

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 49 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

ﬁ G i
lNpecbpazoeate B MapaMerpbl NO YMOAYAHWIO

AWCTOBOW METAMN AWCTOBOMND METANG

MNpecBpazoeaHne Hactpoika =

Puc. 6. Knonku co3manus 1eTaad U3 JUCTOBOrO METalIa

IlepeiineM Kk HaCTPOMKE JIUCTOBOIO METaJIA. Y CTAHOBUM IIapaMeETPhI JINCTAa COIIACHO PHC. 7.

I"Iapame‘rpbl ANCTOBOrc METaNa No yMOAYaHUIO

Mpasuno obp. AET. U3 NUCT. MeT.
Mo yMONYaHMIO_MM

[[JWcnonesosaTe TonwmHy us npasuna

MaTtepuan
AnromuHiil 6061

Mpaeuno passepTbiBaHus

Mo npasuny obp. aeT. u3 nucT. meT. (Mo yMonyanmio_Mo v

Puc. 7. OxHO HacCTpoOeK MmapaMeTpoB JIMCTOBOTO METaJljIa

Cozaaum 3cKu3, Kak IOKa3aHo Ha pUC. 8, MPUMEM €70, U IPUMEHNUM K HEMY HHCTPYMEHT «I paHb».

Puc. 8. Dcku3 1ia miianku
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Co3naanm conpspkeHHs paanycoM 4,5 MM Ha Kpasix (UTYpBIL.

Puc. 9. Co3znanue ckpyrieHui

Coznanum oTBepcTHE TUaMETpoM 4,5 MM KOHIIEHTPUYHO CKPYIJICHUSIM JIETalld, KaK MOKa3aHo Ha

puc. 10.

Puc. 10. ITony4yenue orBepcTus
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[Ipn momomm mHcTpyMeHTa «IIpAMOYrOiabHBIII MaccUB» CO3JaJAMM KOIHMHM OTBEPCTHUSI MO BCEU

JJIMHC ACTAJIN U COXPAaHUM MOJCIIb.

Puc. 11. Monens neranu «IInanka» ¢ 7 orBepcTusimMu

AHaJIOrUYHBIM 00pa30M, COTJIACHO MPWJIOKCHHBIM dYepTekaM, co3faeM IuiaHku ¢ 3, 5 u 10

OTBEPCTHUAMMU.

Puc. 12. Monens neranu «Ilnanka» ¢ 3 orBepcTusiMu
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Puc. 13. Monens neranu «Ilnanka» ¢ 5 orBepcTusimu

Puc. 14. Mopens neranu «Ilnanka» ¢ 10 orBepcTusmu

IMpakTuyeckas padora Nel7
Ilpoekm «Menvnuya». Mooenuposanue oemaneil u3z 1UCmo8020 Memaniid.
IHopsanok BbIMOTHEHHs PA0OTHI
MoaeaunpoBanue neranu «[laneany
Coznmaaum ¢aii JTUCTOBOH JeTalld, NPUMEHUM HACTPOWKH JIMCTOBOTO MeTalla, Kak IS
MpeNbIAyIIUX AeTalell, co3/1auM 3CKU3, KaK MOKa3aHOo Ha puc. | ¥ NpUMEHUM K HEMY MHCTPYMEHT

«@J’IaHeL{ C OTTHOOMY.
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Puc. 1. Dckus neranu

®naney c otrubom : @naney c otrnbom X
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MNpasuno obpaboTku AeTanei U3 NMCTOBOro MeTanna %
Tun AnHMIA

[ Cnenosate napameTpam no yMonuaHuio

PaccTosHue

|50m >

Paawyc cruba
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Puc. 2. Hactpoiika ¢uania ¢ orruoom
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Puc. 3. Pesynbrar onepanuu

CozmaanM 3CKU3, Kak TMOKa3aHO Ha puC. 4, BBIJABUM €ro, a 3aTeM, IMPHU IMOMOIIYA HMHCTPYMEHTA

«IIpsAMOYTOJIbHBIN MacCUBY, CKOIUPYEM OTBEPCTHE, KaK MOKA3aHO Ha pHC. 5.

Puc. 4. Dcku3 a1 0TBEPCTHS
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Puc. 5. KonupoBanue oTBepcTuii

Cozpaaum 3cKM3, Kak II0OKa3aHO Ha pHC. 6, BBIAABUM €0 HACKBO3b, KOIIMPYEM BbIPE3 IPU TOMOLIU

nHCTpyMeHTa «lIpsAMOyrosbHbII MaccuBy.

Puc. 6. ITonydyenne oTBepcTuii Ha OTTHOAX

BeInonHuM conpspkeHHus paguycoM 2 MM Ha yIJlax JIeTald U COXpaHuM (ai.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuna 56 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Puc. 7. BeinosiHeHUE CKPYTJIEHUN

MogaeanpoBanue neranau «Cxkoda»
Cozpaaum aiin TMCTOBOM AeTalu, IPUMEHUM HACTPOMKH JINCTOBOTO METaslia, KaK JJIsl MPOIILIBIX
JieTajel, co3laguM 3CKH3, KaK MOKa3aHO Ha pHC. 8§ U NPUMEHMM K HEMY HMHCTpyYMeHT «®draHel c

OTTHOOMY.

Puc. 8. Dckus neranu

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 57 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Mnaney ¢ otrnbom : Tnavey ¢ otrnbom] >

B [ [T
H Tena E 0 BbIfpaHo

OobaenTe
HanpagneHue cMELLEHWA

PIEr

Mpaenno obpaboTky geTanei M3 NMCTOBOro METANNE

TPEHHLE! WHMPKHE
T NAHKIA

e e e o e

Paauyc auba |9MM >|
[ ) R[E  [AlMH
.ok || Omesa

Puc. 9. Hactpoiika ¢nanua c orru6om

Puc. 10. Pe3ynbrar onepamumu

Coznanum conpsikeHUs painycoM 4,5 MM Ha Kpasix JI€Talu.

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 58 u3 188)



[Mpunoxenwue 2.5. «[lopsmok BeITOTHEHUS paboT» K MeponpusiTaio No2

Puc. 11. Boinonnenue ckpyrieHui

CozpaguM 3CKM3, Kak Ha puc. 12, BbIIaBUM €ro, U KONMPYEM OTBEPCTHE HHCTPYMEHTOM

«IIpsIMOYTONTEHBII MacCUBY.

Puc. 12. Tlony4yenue orBepcTuii

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuma 59 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Coznaaum 3cKu3, Kak oKa3zaHo Ha puc. 13, v BbIIaBUM €ro HackBo3b. COXpaHUM J€Tallb.

Puc. 13. 'oToBag neraib

Mopnenuposanue geraau «Iliacrunay»
Co3nanum (Qaiin TUCTOBON AeTany, IPUMEHUM HAaCTPOMKHU JIMCTOBOTO METajlla, Kak /sl MPOLUIBIX

JleTajled, CO31aiuM 3CKH3, KaK IT0OKa3aHOo Ha pUC. 14 U IpUMEHUM K HEMY UHCTPYMEHT «l paHby».

Puc. 14. Dcxus nerann

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 60 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

Puc. 15. PesynbpraT onepauuu

Coznanum conpsiKeHHUs paiiycoM 2 MM B yIJIax JACTalld.

Puc. 16. Co3nanue ckpyrieHu

Coznaaum 3CKu3, Kak MOKa3aHO Ha puc. 17, BBIIaBUM €ro HaCKBO3b, U KOMMPYEM OTBEPCTHE IMPU

IMOMOIIIN UHCTPYMCHTA «HpﬂMOYFOJIBHBIﬁ MacCCHUB». COXpaHI/IM JACTallb.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuma 61 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

Puc. 17. Dcku3 orBepcTus

Puc. 18. I'oToBas nerain

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuna 62 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

IIpakTnyeckas padora Nel8
IIpoexm «Menvnuya». Cozoanue coO0pouUHbIX y37108.
Hopsinok BbINOJHEHUS PadOTHI
Co3ganue noacoopku «JIonacrb»

Co3znamum daiin coopku, oTkpoeM aetanb «llmaHka 7» U pa3MecTUM ee B Hayajle KOOpAUHAT.

Puc. 1. [lerans «I[lnanka 7»

Jlo6aBuM B cOopky nBe netanu «ILimanka 3», U COSMHUM C TPEABIAYIICH AeTalbio, KaK TOKa3aHo

Ha puc. 2.

Puc. 2. Coenunenue geraieu

LIPUIIOKEHHE 2.3, «110PAIO0K BBIIOJHEHHS PA00T» K MEPOTIPHITHIO NoZ
(cTpanuna 63 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Jlo6aBum B cOopky neranb «I[lnanka 5» u coeiMHUM ee, KaK M0Ka3aHo Ha puc. 3.

Puc. 3. Coenunenue neranei

Jlo6aBUM OONTOBBIE COSAMHECHUS B TPEOYEMBIX MECTaX M COXPAHUM COOPOYHBIN y3el.

Puc. 4. Coopounslii yzen «Jlomacts»

11PHIJIOIKCHUC £.0. «11OPAAOVK BblIOJIHCHKWN PAVOUT» K MCPOLPYATNIO JN2Z

(cTpanuna 64 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Co3nanne noacoopku «BuHT»

Co3nanum daiin coopku, 106aBuM neranb «Koimaky 1 pa3MecTuM ee B Havaie KOOpHHAT.

Puc. 5. [letans «Kommaky»

Jlo6aBuM B cOopky (aiin coopku «Jlomacte», CO3MaHHBIN paHee, U COCIUHUM C KOJIAKOM, Kak

MOKa3aHo Ha prc.6. 3aTeM, IpHU MOMOIIY HHCTpyMeHTa «KpyroBoil MaccuBy, KOITUPYEM JIOTACTh.

Puc. 6. Coenaenne COOPKH C JIETATBIO

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(cTpanuna 65 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Puc. 7. Konuposanue ynonacren

Pa3mectuMm kpenex B TpeOyeMbIX MECTaX H COXPAaHUM COOPOYHBIN y3e.

Puc. 8. Pazmenenue kpemnexa

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(cTpanuna 66 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

IIpakTnyeckas padora Nel9
IlIpoexm «Menvnuya». Cozoanue coOopouHbix y3/106.
Hopsinok BbINOJHEHUS PadOTHI
Co3ganue noacoéopku «Kopmyce»

Co3znanum ¢aiin cOopku, 1o6aBuM B Hero aetanb «[laHenby», 1 pa3MecTHM ee B Hayase KOOpAuHar.

Puc. 1. nerans «Ilanensy

Jo6aBuMm B cOopky 4 neranu «[lnanka 10» u pa3MecTuM HUX, Kak TOKa3aHO Ha puC. 2.

Puc. 2. Coennnenue geranei

11PHIJIOIKCHUC £.0. «11OPAAOVK BblIOJIHCHKWN PAVOUT» K MCPOLPYATNIO JN2Z

(ctpanuna 67 u3 188)



[Tpunoxenne 2.5. «Ilopsiok BeINONHEHUS paboT» K MEpONpUITHIO Ne2

JloGaBuM B cOOpKy 1Be ckoObI U 1Be netanu «Ilnanka 5». CoenHUM UX ¢ APYTUMU JIETANISIMHU, KaK

MOKa3aHO Ha puC. 3.

Puc. 4. Coenunenue ngeraiei

Jo6aBum aeranu «llnanka 3», «[lnanka 5» u «Ckoba», Kak MoKazaHo Ha puc. 4.

Puc. 5. Coenunenue geranei

11PHIJIOIKCHUC £.0. «11OPAAOVK BblIOJIHCHKWN PAVOUT» K MCPOLPYATNIO JN2Z

(cTpanuma 68 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

JloGaBuM Kpenex U COXpaHUM COOPOYHBIN y3ell.

Puc. 6. Coennnenue gerajiei

Coznanue noacoopkn «OcHOBaHUE)

Co3znamum ¢aitn coopku, 106aBUM B Hero jeTanb «IlaHenby», 1 pa3MecTHM ee B Hauajle KOOpIUHAT.

Puc. 7. lletans «Ilanenn»

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(cTpanuna 69 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Jo6aBum B cOopky 4 neramu «[lmanka 3».

Puc. 8. Coennnenue aeraneu

Jlob6aBuM B cOopKy nBe aetanu «Ckobay.

Puc. 9. Coennaenue aeraiei

Jlo6aBuM B COOpKY ITACTHHEL.
[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 70 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

Puc. 10. Coequuenue neraiei

Pa3zmectrM HE0OX0IUMBIC KPENISKHBIE JIEMEHTHI M COXPAaHUM TIOJICOOPKY.

Puc. 11. Coequuenue neraieit

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuma 71 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

Co3naHue NOJIHOI COOPKHU M3IeJIHsI
Cozpaaum ¢aiin coopku, 100aBUM B Hero moacOopky «OCHOBaHWE» M Pa3MECTHM €€ B Hadaie

KOOpAMHAT.

Puc. 12. Coopounsrii y3en «OcHOBaHUE)

,HO6aBI/IM l'IOI[C60pKy «Kopr[yc» U COCIMHUM €TI0 C OCHOBAHHUEM, BCTaABUB KPEIICKHBIC DJICMCHTEI.

Puc. 13. Coennaenne cOOpOYHBIX y3JI0B

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuma 72 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

Jlo6aBum B cOOpKy neTanb «Brymkay.

Puc. 13. Coenunenue geraau

Jlo6aBum nonco6opky «BUHTY», pasMecTUM HEOOXOAMMBIM KperneK U COXpaHUM COOPKY.

Puc. 14. OxoHYaTENbHBIN BUJI COOPKH

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuma 73 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

IIpakTnyeckas padora Ne2(
IlIpoexm «Bunm Apxumeoa». Moodenuposanue 6uHM OGO NOGEPXHOCMU
IHopsanok BbINOTHEHUsI pa00THI
MopenupoBanue BUHTa Apxumeaa

Co3nanum Ha 6a30BOM IVIOCKOCTH OKPYXHOCTb JuamMeTpoM 40 MM U BbI1aBUM ee Ha 120 MM.

Puc. 1. unmusaap

Bribepem nHcTpyMeHT «3D-3cku3» M cO30alUM CIIUpPaib, KOTOPask BBICTYNIUT TPAeKTOpUEH JUis
nanpHeimei pabotsl nHCTpyMeHTa «Casur». Beibepem mHcTpymeHT «Crnupansy u HaxkmeM JIKM Ha
TOUKaxX CEepelMHbl NWINHApPA BBEPXY U BHU3Y (3aJaéM BBICOTY CHHUpAJH), IOCIE 4ero, B HACTPOMKAX
MHCTPYMEHTA, YKa)KeM 3HaUCHHUs, KaK [TOKa3aHO Ha PUC. 2, U TIPHIMEM OIIEPALUIO.

W5 Crvpans

CrmpanesuaHas GopMa  KoHLisl civpani

Tun Bpawermne

OnpeaeneHue

|Ll.la'u'-wmmmos V|

Baners

(R > | Buicota

ar
twcro s

Orpaa > | Konyc

Puc. 2. Co3ganue crimpanu

[Ipunoxenue 2.5. «Ilopsaok BelnonHEHNs padboT» K MeponpusaTHio Ne2
(ctpanuna 74 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Ha HmXHEW MOBEpPXHOCTH IWIMHApA CO3AaTUM ICKU3, KaK MOKa3aHO Ha pUC. 3 M MPHUMEM €ro
(BcmoMorarenbHasi OKPY>KHOCTH OMPEAeIseT OOIIUN JUaMeTp BHHTA, a OTPE30K HEOOXOANM ISl PabOThI

uHCTpyMeHTa «CIBHTY).

Puc. 3. Dcku3 nuHuu-00pasyromieit

ITpu nomomu nHCTpyMeHTa «CIOBUT» CO3/1aIMM BUHTOBYIO TOBEPXHOCTh, KaK MOKa3aHO Ha puc. 4.

Puc. 4. BuntoBas mOBEpXHOCTh

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 75 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

I[MIpu momomm wuHCTpyMeHTa «Tommuua/CMenieHuey TMNpUAAINM CO3JAHHOH ITOBEPXHOCTH

TOJILIUHY, paBHYIO 3 MM. COXpaHuM JeTaib.

a Dacka ‘%‘Q

OBonouka L@@
(& Haknon ‘ gxi

Vzmerute v

Otsepcrue Conpsxkenne

TonwwmHa/cmeLeHmne

|| AsTOoMaTUuUeCKOE CONpRXEHIe

Puc. 5. Uacrpyment «Tommuaa/CMmereHney

MopenupoBanue Kopmyca

Co3nanum 3cKu3, KaKk MOKa3aHo Ha PUCYHKE, U BbIJaBUM ero Ha 130 mm. CoxpaHuM JeTanib.

Puc. 7. Moznens kopiyca

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(cTpanuna 76 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

IIpakTuyeckasi padora Ne2l
IIpoexm «Bunm Apxumeoa». Co3oanue uepmesrca u anumayus cOOpKu.
IMopsinok BHINOJIHEHHS PAdOTHI
Co3nanue cOopku
JloGaBuM B cOOpKY KOpITyC M 3aKpenuM ero B Hauyaie koopauHart. J[06aBuM B cOOpKY BUHT U

3aKpEnUM €ro BHYTPH KOPITyca IIPU MOMOITU HHCTpyMeHTa «CoeanHEHuE».

Puc. 1. Coenunenue neraiei

CozmaauM TONOBUHHOE cedeHHe COOpKH, YTOOBl YBUAETh, KaK BBIMJSIAUT COOpKa B paspese.
Breibepem wmHCTpyMeHT «[lomoBMHHOE cedeHue» BO BKiIaake «Bua», a 3arem 0a30BYyI IUIOCKOCTH,

MPOXO/ISIIYIO Yepe3 Cepeinuy netaiu. [IpiuMem ornepanurio.

Bua  Cpeant  Hauano paboter  Coemectnas pabota  3ne

Typil slflj.—' (l) Paspesats mogens i!

=
HI Nonoeunkoe ceverve |v|
n

=
E} Ceuerne B 0gHy YETBEPTD

=
L%ﬂ MonosuHHoe ceverne

,_I CeyeHne B Tpu YETBEPTH
|

=

@ BoccraHoeneHue nonHOro EWA3

Puc. 2. Uactpyment «llonoBuHHOE ceueHHE)

IIpunoxenue 2.5. «llopsxok BBITOIHEHNS pabOT» K MeponpusaTUio No2
(ctpanuna 77 u3 188)



[Tpunoxenue 2.5. «[lopsaok BBITIOJHEHHS pabOT» K MeponpusThio No2

Co3nanue yeprexa
Co3mamum (aiin uyeprexa, 100aBUM CCBUIKY Ha J€Tajdb BHHTAa W pa3MECTUM TIJIABHBIA U

IMPOCKINOHHBIC BUAbI, KAK ITOKAa3aHO Ha PUC. 3.

Puc. 3. Pacnioiioxxenre BUIOB HA JIUCTE

CO3,I(aI[I/IM MECTHBIN pa3pe3 Ha MMOJIOBUHE I''TAaBHOT'O BU/JIA.

1
ﬂ T

Puc. 4. MectHblii pa3pes

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 78 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

PasmecTuM pa3zmepsl, Kak MOKa3aHO Ha puc. 5.

e

Ut

120

Puc. 5. Pazmepsl

Co3nanne annManuu padoTbl BUHTA ApXuMena
Co3namum daiin cxeMbl 1 OTKpoeM cO0pKy BuHTa Apxumena. OTkpoeM ¢ailsl kopiyca 1 0opexeM

€0 4aCTUYHO BJOJb JJIMHBI JCTAJIN.

Puc. 6. Bripes B kopmyce

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuna 79 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

CoxpaHuMm jeTaib U BepHeMcs K (aitry cxembl. Beioepem nHcTpyMeHT «CABUHYTH KOMITIOHEHTBD)

1 BbIOEpEeM BHHT. 3a1aIMM ISl ONIEpAlK TapaMeTphl, Kak MOKa3aHo Ha PUC. 7 ¥ IIPUMEM OIICPAIIHIO.

Puc. 7. [TapameTpsl 1BUKEHUSI KOMIIOHEHTOB

BOCHpOI/I?)BeI[eM AHUMAIlNI0, HA’KAaB Ha KHOIIKY «Play» Hazg TalMITaiTHOM. Y6CILI/IBH_II/ICL, qTO CXEMa

paboTaeTr BepHO, BEIOEpEM HHCTPYMEHT «Buieo». YkaxeM mapameTpbl BEIBO/A, KaK MOKa3aHO Ha pHC. 8.

MyGnukauus g engecdopmar x

OBnacTe nySnuKaLm

() Bre packanposku

(®) Tekylwan packanposka or Jul.]

O [1anasoH TERYWNX packagposok | 0,000 © 10,000 ¢
[ ofpatums

PaspelweHie BUIE0

|TeKy1uv|ﬁ Da3MED OKHE AOKYMEHTA ~
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BeicoTa 457 Mukcenk

PaspeweHie 72 ric/aroim

Brison
Wma daitna

| cxema paboTel BuHTa| | Mporpana ckama: | 0K |
. "

e | MonHele Kagpkl (Ges cxama) w |
|C:Wsers\t\5KER\Deskbop |

DopuaT daiina K.auecTBo Ctatie;

CaTHe BMAED >

HacTtponTts...

|maﬁn AV (*.avi) e |

N

0 nporpamme ..

Puc. 8. ITapameTpsl BUICO

IIo 3aBCPUICHUHN PCHACPUHI'Aa BUACO COXPAaHUM BCC q)aﬁJIBI, C KOTOPbIMHA pa60TaJm.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanura 80 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

IIpakTnyeckas padora Ne22
IIpoexm «/Ionzéopoy. lloeepxnocmuoe mooenuposanue.
Hopsinok BbINOJHEHUS PadOTHI
Co3nanue ¢popmbl JIOHT00paa

Co3naaum 3cku3 (pOHTAIBLHOIO IPOQUIIS JIOHIOOpIa, KaK I0OKa3aHO Ha pHC. 1, M IPUMEM €ro.

Puc. 1. Dcku3 GppoHTATBHOTO TIPOGUIIS

Co3znaaum 3ckn3 60KOBOro mpoduiisd JOHroopaa, Kak MOKa3aHo Ha pUC. 2, U IPUMEM €ro.

Puc. 2. Dcku3 60KOBOTO MPOPHIIS

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 81 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Puc. 3. B3anmHoe pacnosioxeHue 3CKU30B B IPOCTPAHCTBE

Janee co3maauM TMOBEPXHOCTh IMPH MOMOIIM HHCTpyMeHTa «CIOBUT», B KadecTBEe NPOQHIISL

BBIOMpAEM MEPBBIA SCKH3, B KAUECTBE TPACKTOPHH - BTOPOIA.

Puc. 4. IloBepxHOCTB, NOTY4EHHAsI HHCTpYMEHTOM «CIOBUI

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 82 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Co3gamuM CMEIIEHHYIO TUIOCKOCTh Ha JIFOOOM PAacCTOSHUW HaJ CO3/IaHHOW TOBEPXHOCTHIO, U
CO37aIMM Ha Hel 3cku3, hopMupyromuit hopMy J1oHrO0paa. Vcmonbp3yeM uisi TOCTPOSHUS pa3Mephl, Kak

Ha puc. 5, 1 3aBUCUMOCTHU PaBCHCTBA U KaCaTCIIbHOCTH.

Puc. 5. Ockus ¢popmsel 1oHrOOpIA

Breibepem mHCTpyMeHT «Pa3nenuThy», 3aTeM BbIOEpEeM 3CKU3 KOHTypa JIOHTOOpAa W TPU YacTH

IMOBEPXHOCTH I1OJ] HUM.

PasgeneHue

Puc. 6. Paznenenve noBepxHocTu

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 83 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

Jlanee BeIOepeM HHCTPYMEHT «Y TaIHUTh TPAHU» U BBIACIHM yYaCTKH MOBEPXHOCTH, KaK IMTOKa3aHO

Ha puc. 8. [Ipumem onepanutio.

YaanuTe rpame

[ | row

[J3am.
B o

Puc. 7. Y nanenue rpanei

Bri6epem nnctpymenT «Tommuna/CMelieHue», 3aTeM TpU 4YacTH MOBEPXHOCTH, KaK Ha pUCYHKE, U

3agaaum tonmuHy 10 mM. CoxpaHuMm JeTaisb.

TonwmHa/cmeLLieHne

TonwmHa/cvewere  MoapoBHOCTH

Puc. 8. HpI/II[aHI/IC TOJIIIMHBI TOBEPXHOCTU
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Puc. 9. Utorosas Mmozaeinnb

IMpakTuyeckas padora Ne23
IIpoexm «/Ionzoopoy. Ilpoekmuposanue demaeil.

IHopsanox BbINOTHEHUSI PA00THI

Puc. 1. Mogaens nonréopaa
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JlaGopaTopHas pa6ora Ne24
Jlopabomka u opopmnenue vinonneHHbIX padom
Hopsinok BbINOJHEHUS PadOTHI
[IpoBepuTh HaM4Me U NPAaBUIBHOCTH BBIIOJIHEHUS IIPOEKTOB 3a BECh KypC, BHECTH JOpPaOOTKH,
€ClIM 3TO HEOOXOJMMO; 3arpy3uTh (HOTOPEANTUCTHUHBIE H300pa’KE€HMsI BBIIOJIHEHHBIX IPOEKTOB MU

COCTAaBUTH M3 HUX IMPE3CHTAHIO C 3aroJIOBKaM1, COOTBETCTBYIOIIIUM Ha3BaHUAM IIPOCKTOB.

Koumponvnan paboma No25
3awyuma npoexmoe
ITopsinok BbINOJIHEHHS PadOTHI
[IpencraBuTh MpE3CHTAIMIO TI0 BBIMOJIHEHHBIM IPOEKTaM, OINKMCHIBAs TMPUHIMI PabOTHI
CIIPOCKTUPOBAHHBIX H3JICIMH M OCOOCHHOCTH KOMIIOHEHTOB, OOCCIICUYMBAIONINX PadOTOCTIOCOOHOCTH

MECXaHHU3MOB.

IIpakTnyeckas padora Ne26
IIpoexm «Kynauxoewtit nacoc». Mooenupoeanue demaeil.
Iopsiiok BbINOJHEHUS PAdOTHI

MopaenupoBanue aeranau «latyn»

[Tatyn mpeaHa3HaveH Ui MEpeAayd dYHEPTHH BPALIAIOMIETOCS KPHUBOIIUIA HA MOCTYMNATEIbHO
JBIDKYIIHICS nopiieHb. Co3qaauM 3CKU3 Ha OAHOW M3 0a30BBIX TUIOCKOCTEH, KaK MOKa3aHo Ha puc. 26.2.
[Toouepeano npumenum 3aBucuMocTh «KacarenbHOCTh» Ha 0Tpe3oK (1) u okpykHOCTH (3), 1 0Tpe30K (2)
u okpyxHocTh (3). [Ipu momomu uHCTpyMeHTa «OO0pe3aThy yAaauM JHIIHUE YacTU OKPYXHOCTEH U

BBIJJaBUM IOJTYYEHHBIN 3CKU3 Ha 4 MM.

Puc. 1. Ockus neramu «latyn»

CoxpaHuM J1eTasb.
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Puc. 2. Mognens neranu «llatyn»

MoaeaupoBanue geranu «Onopa»
Onopa npegHaszHaveHa Il KPEIUIEHWs KPUBOIIMIIA HA KOpIIyce MOpIIHEBOro Hacoca. Co3nagum
JCKU3, KaK M0Ka3aHo Ha puc. 26.4. MuctpymeHnToM «O0pe3aThy» ylaluM AYTY, BbIIEICHHYIO TyHKTUPOM U

BBIJIaBUM ITOJTYYECHHBIN 3CKU3 HA 5 MM.

Puc. 3. Dcku3 geranu «Omnopay

Ha BCpXHCﬁ MOBCPXHOCTU ACTAJIU CO3JaANM 3CKHU3, KAaK IIOKa3aHO Ha pHC. 265, 1 BblJaBHUM €T0

HACKBO3b JUISI MOTYYEHHUS [IPSMOYTOJIBHOTO BhIpE3a.
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Puc. 4. Ockus nns Beipesa

Puc. 5. Beipes Ha monienu

Ha y3Kkoi1 BepxHei MOBEepXHOCTH AT CO3/IaIUM ICKH3, KaK MTOKa3aHo Ha puc. 26.7, U BBIJaBUM

€ro HaCKBO3b JJIs NIOJIydeHus: oTBepcTHil. COXpaHuUM JeTab.

Puc. 6. Dcku3 115 OTBEPCTHIA
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Puc. 7. Mogens neramu «Omopay

IIpakTnyeckas padora Ne27
IIpoexm «Kynaukoewtit nacoc». Moodenupoeanue demaeil.
IHopsanok BbINOTHEHUsI pa00THI
MogaeanpoBanue neraau « HakoHeYHMK 30JI0THHKA»
JlanHas netanb cCoeIMHSAET KyJauyKOBBIA MEXaHU3M ¢ 30JI0THUKOM. [Ipu MogenupoBanuu odparure
BHUMaHHE Ha O0O3HAYCHHE pPa3MEpPOB HA HYEPTEXKe - HIDKHSIS YacTh MMEET IHaMeTpajbHBIN pa3mep,
CJIeJIOBATENIbHO, SABJISAETCS UIUHIPOM.

Cozmaaum 3CKM3, Kak IOKa3aHO Ha pyc. | 1 BbIIaBUM ero Ha 12 MM.

Puc. 1. IIpsamoyronbsHbIil napasienenunen
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Ha 00Kx0BO¥ TOBEPXHOCTH CO3aIMM 3CKH3, KaK IMOKa3aHO HA PUC. 2 ¥ BBIABUM €T0 HACKBO3b IS

II0JIy4YEHUs IPSIMOYTOJIBHOTO BhIpE3a.

Puc. 2. [Tonyuenue Boipesa

Ha 00okoBOi#l MOBEpXHOCTH H300pa3vM 3CKU3, KaK MOKAa3aHO Ha PUC. 3, U BBIIABUM €ro s

MIOJIyYEHUS ABYX OTBEPCTH.

Puc. 3. Ilonyuenue orBepcTHii

Ha HmxHell yacTu nerany CO3JaJuM 3CKH3 B BUJAE OKPY)KHOCTH M BBIIABHM €ro Ha 5 MM C
no6asienueM. O0s13aTeNbHO UCIIONB3YyeM HHCTPYMEHT «I opu3oHTanbHOCTh/BepTukansHocThY. CoXpanum

JIETAIIb.
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Puc. 4. Ilonyuenue orBepcTuii

MogaeanpoBanue aeranau «BnyckHoii naTtpyoox»
Brycknoi#t maTpy0oK, B X0Je pabOoThl Hacoca, MOMEIIAETCS B pe3epByap, U3 KOTOPOTO HACOCOM

OTKayuBaeTcs )KUAKOCTh. CO3/1aIuM 3CKHU3, KaK MOKA3aHO Ha PUC. 5, ¥ BbIIaBUM ero Ha 20 M.

Puc. 5. Mopaens neranu «BrnyckHoi natpy0ok»

[Ipennoxute ciaymarensM coO3/JaTh TaKyl0 e JeTallb, HO C HCIOJb30BaHMEM MHCTPYMEHTA
«Bpamenne» (kak «Btynka» B mpoekte «bmok»). [lo oxoHWaHWHM mporiecca MOJETUPOBAHUS
mpernojaBaTelieM TMPOBOJIUTCS KOHTPOJBHAS TMpoBepka padOT ydaluxcs: MOJETH JOJKHBI OBITh
BBITIOTHEHBI KaYECTBEHHO, 0€3 BHM3YalbHBIX Ne(EeKTOB. YUEHUKU 3aMONHSAIOT OTYETHl O BBHITIOJHEHHU
paboThI, MperoaaBaTeNb MPOBEPSeT KaYeCTBO 3aNOIHEHUSI 0TYeTa, 0c000e BHUMaHUE YAETSs MYHKTY O

BO3HUKIIHNX Yy YUCHUKA TPYAHOCTAX - 110 BO3MOXKHOCTH, HeO6X0,Z[I/IMO JAaTb COOTBETCTBYIOIICC IMOSICHCHUC.
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[pakTuueckas padora Ne28
IIpoexm «Kynaukoewtit nacoc». Mooenupoeanue demaeil.
Iopsaaok BbIMOJTHEHNUS] PAGOTHI

MogaeaunpoBanue aeranu « Kpupommm»

KpuBowmnn npuBoauTCs B ACHCTBUE BHEIIHEH CUJIOW M CO3JA€T BPAIATEIbHOE ABUKEHUE IS
OJIHOTO M3 KOHIIOB IIaTYHA, MPEo0Pa3yroIIero 3TO ABUKCHHUE B MMOCTYNATEILHOE JIBHIKEHUE JIJIS TIOPIITHS.

Cozmaanm 3CKu3, COCTOSIINN U3 MPSIMOYTOJIbHUKA U JIBYX OKPYKHOCTEH, PACIIONIOKCHHBIX HA €T0
paBoil U jeBoil cropoHax. OOpexxeM JMIITHUE JIEMEHThI 3CKM3a U BBIAABUM Ha OMM, YTOOBI MOIYyYUTh

pe3ynbTaT, Kak Ha puc. 1.

Puc. 1. OcHoBaHue KpUBOIIUIA

Cozmaaum 3CKH3, Kak MOKa3aHo Ha PUC. 2, ¥ BBIJABUM €T0 Ha 4 MM.

Puc. 2. MoaenvpoBanue KpuBOIINIIA
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Coznaanm 3CKU3 Ha MOBEPXHOCTH IMIMHPA, KaK MOKAa3aHO Ha pUC. 3 ¥ BBIJABUM €r0 Ha § MM.

Puc. 3. MonennpoBanue KpuBOIINIIA

Co3aa1uM Ha MOBEPXHOCTH LIMJIMH/IPA SCKU3 B BUJE IIECTUYTOJIbHHUKA IIPU IIOMOILIY HHCTPYMEHTA
«MHoroyronsHuK». M300pazuM Npou3BOJIbHBII MHOTOYTOJBHHK, 3aT€M YCTAaHOBUM JUJIsl HETO pa3Mmep,
COIJIACHO YEepTeXY M BBIPOBHSAEM, €CIIM HEOOXOJUMO, OJMH W3 YIJIOB IPH IHOMOIIM HHCTPYMEHTa

«["opuzoHTAIEHOCTE/BepTHKAIIEHOCTHY. BhITaBUM 3cKku3 Ha 15 Mm.

[ Conpsxetne ~
A Texcr ~
| 4 Touxa
B Mpamoyronbrnk

IMo asym Toukam

Mpamoyronbumk
Mo Tpem Toukam
el Mpamoyronbhmk
[Mo AByM TOUKaM U LiEHTPY

Mpamoyronbhnk

TMo Tpem Toukam u LeHTpy

@ Nas
or
LEHTPa A0 UeHTpa
Nas
=)
= Bl
& =
LlenTpaneHan Touka
Nas
= [yra no Tpem Toukam
& Nas
PRRTES R,
Meuoroyronbamuk
MHoroyronsHuk

Puc. 4. [lonyuenue mecTurpaHHON MIPU3MBI

CO3IlaI[I/IM OCKH13, KaK IMOKa3aHO Ha puc. S5u BbIAABUM €TI0 HACKBO3b AJIs ITOJTYUYCHUA OTBEPCTUS.
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Puc. 5. Cozpanue orsepcTust

Ha mmockoii 60K0BOM TTOBEPXHOCTH JCTAIU CO3IaIUM 3CKH3, KaK TTOKA3aHO Ha PHC. 6 U BBIJABUM

€ro HaCKBO3b I IMMOJIYYCHHA OTBCPCTH. COXpaHI/IM JC€Tallb.

Puc. 6. Co3znanue paauaabHOro OTBEPCTUSA

Moue.lmpona}me neraau «Hoxka Hacocay»
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JanHas geranb B JBYX 3K3eMIUIsIpax HeoOXoAuma Hjs MOJAJEp>KaHUS KOpIlyca Hacoca Ha
HEOOJIBIIIOM PAaCCTOSHUM OT JHA Pe3epByapa, B KOTOPBII MOMENIAeTCs MOPIITHEBON HACOC.

Co3mgamum 3CKU3, Kak MMOoKa3aHo Ha pucyHke. CHavana, Mpu NOMOIIU UHCTpyMeHTa «OTpe30k» u
«/lyra mo Tpem TOukam» H300pa3MM BHEIIHMH KOHTYp JeTanu. Jlis co3maHust Oyru BbIOMpaem
COOTBETCTBYIOIIUNA UHCTPYMEHT, HaxkumaeM JIKM B touke (1) u (2) a1 yCTaHOBKHM KOHIIOB JAYTH, 3aTEM,
NEPEMECTUB yKa3aTelb MBIIIK HEMHOTO BBepX, HaxkumaeM JIKM B Touke (3) ans 3a1aHust KpUBU3HBI IyTH

(cm. puc. 7).

Puc. 7. IloctpoeHne nyru 1o TpeM TOYKaM

3aganuM paBEHCTBO MEXKIY COOTBETCTBYIOIIMMH OTpe3KaMu (3aBUCUMOCTH «PaBEeHCTBOY),

YCTaHOBHM HEOOXOJMMBIC Pa3Mephl M BEIIABUM ICKH3 HA 5 MM.

Puc. 8. IIpoduiab HOXKKH
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CozmaauM 3CKU3 Ha MOBEPXHOCTH JETalli, Kak Moka3zaHo Ha puc. 9. Jlig 3Toro Bocmosbzyemcs
UHCTpYMEHTOM «CMeIIeHue» ¢ BeIUYUHON 2,5 MM. BbljaBUM MOJy4YeHHBIA 3CKU3 BHYTPb JAETaNU, IS

MOJTy4eHUs yIITyOJIeHuUs, Ha 2,5MM.

8 Meperoc N Obpesats 5] Macwra

06 Konupoeats —2| Yanunute [ Pactanyts
() Mosopor -~ Pasgenumelf @ Cumewenne

Wzmennte

Puc. 9. Pabora nacrpymenta «CMemeHne»

COBI[aI[I/IM 9CKH3, KaK IMOKa3aHO Ha PUCYHKEC, U BbIAABUM €0 HACKBO3b IJIA IOJYYCHUA OTBCpCTI/Iﬁ

B fetanu. CoXpaHuM JEeTallb.

Puc. 10. [Tonyuenue oTBepCTHS
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IIpakTuueckas padora Ne29
IIpoexm «Kynaukoewtit nacoc». Mooenupoeanue demaeil.
Iopsaaok BbIMOJTHEHNUS] PAGOTHI
MogaeanpoBanue neranau «Kymadox»
Co3nmaaum 3cKu3, Kak mokaszano Ha puc. 1, rae (1) - (4) - nyru, (5) u (6) - orpe3ku. J{jist yCTaHOBKH
pa3Mepa OTpe3KOB, Kak Ha PUCYHKE, TIOCJIe BEIOOpA OTpe3ka HHCTpyMeHTOM «Pa3mepri», Haxxumaem [TKM,

1 N3 KOHTCKCTHOI'O MCHIO BI:I6I/IpaCM «HapaJmem,Ho». BI)II[aBI/IM JCKH3 Ha 4 MM.

Puc. 1. Dcku3 npoduist Kynadka

[Tpu momonu mHCTpyMeHTa «CMeIIeHNe» CO3/Ia UM 3CKH3, KaK MOKa3aHO Ha PHC. 2, ¥ BBIIABUM

€ro BHYTpb JIETAJIK HA 2 MM.

Puc. 2. Tlonydenne kaHABKH /TSI TOJIKATEISI
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Cozmaanm 3cKu3, Kak MOKa3aHo Ha puc. 3, ¥ BBIJABUM €r0 HACKBO3b JJI CO3JaHMsI BHIpPE3a.

Puc. 3. [lonydenue mecTurpaHHoro nasa

Jlo6GaBUM COTNPSKEHUS U COXPAHUM JIETaIIb.

Puc. 4. Mognens neranu «Kymagoky»

MopenupoBanue aeranu «lleiika maryna»

Cozgaaum 3CKM3, KaKk MOKa3aHO Ha PUC. 5, ¥ BBIJABUM €ro Ha 16 MM.
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Puc. 5. Hwmmnap s neranu «llleiika maryna»

Ha onnoif 13 6a30BbIX IUIOCKOCTEH, MEPECEKaIOIIUX TeIO0, BBIMOJIHUM 3CKHU3, KaK MOKa3aHO Ha

puc. 6, 1 CHMMETPUYHO BBIJJABUM €T0 JIJIsl CO37aHusl OTBepCcTHil. COXpaHUM JeTalb.

Puc. 6. [TonydyeHne CKBO3HBIX paauaibHBIX OTBEPCTHI

IMpakTuyeckas padora Ne3(
Ilpoexm «Kynaukoewiit nacocy. Moodenupoganue demanneil.
IHopsanox BbIMOTHEHUsI PpA00THI

MogaeanpoBanue neranu «BeimyckHoii naTpyoox»
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JlaHHast 1eTanab CIYXHT JUIS BBIITYCKa BOABI M3 KOPIyca IOPIIHEBOIO HACOCA B XOJIE €ro paboThI.
Co3mamum 3CKHM3, Kak IOKa3aHO Ha puc. | u mpumem ero. (oOparuM BHHMMaHHE Ha 3aBUCHMOCTH

KacaTeJIbHOCTH MEXy JyTraMH U OTPE3KaMH).

Puc. 1. Ocku3 npoduins

Ha 6a30Bo#i TIIOCKOCTH, MEPIIEHAUKYISIPHON O0Tpe3Ky 30 MM, CO3aMM ICKHU3, KaK TMOKa3aHO Ha

puC. 2 U IPUMEM €r0.

Puc. 2. Dckus ceueHus
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ITpu nomomuu nHCTpyMeHTa «CABUIY CO3/1aAMM 00BEMHOE TeJIO, (I/1€ EPBBINA ICKU3 - TPACKTOPHS,

BTOPOM ACKH3 - MPOUIIb) U COXPAHUM JIETAITb.

Puc. 3. Monens neranu «BplimyckHO maTpyOoK»

Mopneauposanue gerajau «IlopmeHny»
JanHas netanb, B X0€ padOTHI MOPIIHEBOTO HACOCA, IBUKETCS] BHYTPU IIMIIMHIPUUECKOTO KaHala
B KOpITyce, cO3/laBasi JaBJIeHUE/pa3peskeHre, HE0OXOAUMBIE NI PYHKIIMOHUPOBAHUS YCTPOMCTBA.

Co3nmanum 5cKu3, Kak MoKa3aHo Ha puc. 4, v BeIIaBUM ero Ha 20 M.

Puc. 4. Moaens mosoro MuanHApa JJIsl TOPITHS

Ha nmxHei MOBCPXHOCTHU CO3aAUM 3CKH3 B BUAC OKPYKHOCTHU U BbIIaBUM €TO BHYTPb ACTAIN JJIA

CO3aHMsI THA TIOPIIIHS.
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Puc. 5. Coznanue nHs NOpIIHS

Ha oxHO# 13 6a30BBIX IIIOCKOCTEH, TIEPECEKAIONIUX ACTalb, CO3/IaIUM ICKH3, KaK TIOKa3aHO Ha PHC.

6, 1 CHMMETPUYHO BBIJJABUM €10 18 mMMm.

Puc. 6. Co3nanue meiku mopirHs

Ha stoii jxe 06a30BOI IUIOCKOCTH CO3A3aJUM 3CKHU3, KaK MMOKa3aHO Ha PHCYHKE, U BBLAABUM €ro

CUMMCTPUYIHO, HACKBO3b JACTAJIU, IJIS CO3JJaHUSA OTBCPCTUA.
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Puc. 7. Cozganue cKBO3HOIO OTBEPCTHUS B LIEUKE MOPILHSA

Co3gamum Ha BEpXHEW IJIOCKOCTH IMOPIIHSA 3CKU3, KaK MOKAa3aHO Ha PHUC. 8, W BBIPEKEM €ro

BBIJIABIMBAHUEM TaK, YTOOBI TPOPE3aTh HACKBO3b MICHKY mopiiHs. COXpaHUM JIeTallb.

Puc. 8. Co3nanue Beipesa

IMpakTHyeckas padora Ne31
IIpoexm «Kynauxoewtit nacoc». Moodenupoeanue cioxcHoi KOpnycHou 0emaJiu.
IHopsanok BbIMOTHEHUsI PpA00THI

MOIICJII/IPOBaHI/Ie ACTaJIn «KOpIIyC Hacoca»
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[JanHas neranb mpeacTaBisieT coOON OCHOBY JUIsl KPETJICHUS! BCEX OCTAJbHBIX JeTajeil MpoeKTa,
BHYTPH KOTOPOU HAXOJIATCS KAHAJIBI, IO KOTOPBIM M3 BITYCKHOTO IMAaTpyOKa BOJIA IBUKETCS K BBITYCKHOMY.

Co3nanum 3cKu3, Kak MoKa3aHo Ha puc. 1, ¥ BeIIaBuUM ero Ha 50 mwm.

Puc. 1. ba3oBsiii 3ckn3

Ha on1Hoii 13 6a30BBIX MIIOCKOCTEMH, epeceKarolei ToIbKo O0BIION MIMHAP J1eTalu, H300pa3uM

ACKM3, KaK MOKa3aHO Ha PUC. 2, U BBIJTABUM €T0 CHMMETPHUYHO Ha 45 MM.

Puc. 2. CoenunutensHbie TPyOKH
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Coznaaum >cku3 Ha 0a30BOM MIIOCKOCTH, POXOIAIIECH Yepe3 BCe IUIMHAPHI A€TaIH, KaK MOKa3aHO

Ha puc. 3, 1 CUMMCTPHUYHO BbIIaBHUM €TI0 Ha 2,5 MM.

Puc. 3. Pebpa xxectkocTu

Ha Tos1bK0 4TO CO3/1aHHON TOBEPXHOCTHU CO3JaJAMM 3CKHU3, KAK IIOKA3aHO Ha puc. 4, U BBIIABUM €TI0

HACKBO3b, JUIsI CO3/IaHUsI OTBEPCTHUH.

Puc. 4. [lonyuenue KpenexHbIX OTBEPCTHI

[Ipy momMomy WHCTpYMEHTa «3epKaJTbHBIH MacCHB» W 0a30BOM IIOCKOCTH CO3JaJIUM KOITHIO

Habopa OTBEPCTHH.
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Puc. 5. 3epkanbHoe oTpakeHHE OTBEPCTUI

Ha BepxHeil MOBEPXHOCTH JETaTM CO3/aUM ICKH3, KaK IMMOKa3aHO Ha pHUC. 6 W BBIAABUM €ro

HAaCKBO3b.

Puc. 6. Beipe3anue CKBO3HBIX OTBEPCTHIA

Ha 6a3oBoii miockocTu JAcCTaliu, HpOXOI[iIIlICﬁ TOJIBKO 4Y€pe3 CpeI[HI/Iﬁ IMUINHAP, CO3AaIUM 3CKHU3,

KaK IMOKa3aHO Ha pucC. 7, " BBIPCIKEM €0 CUMMCTPUYIHO Ha 45MmMm. COXpaHI/IM JC€Tallb.
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Puc. 7. Beipe3anne kaHaJI0B

Ha HmxHel moBepXHOCTH CO34aIMM 3CKHU3 B BUJI€ OKPYKHOCTH, ¥ BbIJABUM €I0 BHYTPb JACTAIIN JJIs

CO3JIaHUs JTHA KOpITyca.

Puc. 8. Co3ganue qna

Jerans roTosa.

Puc. 9. Jlerans «Kopmyc»
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IIpakTnyeckas padora Ne32
IlIpoexm «Kynaukoewtit nacoc». Coopka uzdenus.
Hopsinok BbINOJHEHUS PadOTHI
Co3ganue cOOpPKH KY/JIa4KOBOI0 Hacoca

Jlo6aBuM B cOOpKY OCHOBHYIO JIETalIb - KOPITYC, U 3aKPEIUM €€ B Hayasie KOOpANHAT.

Puc. 1. [lerans «Koprmyc»

Jlo6GaBuM n1Be HOXKKM Hacoca. [l 3TOro, B MOMEHT pa3MellleHHs JeTanu Ha paboueil obmactw,

nBax bl HakMuTe JIKM B pazHbIX Toukax paboyero mpocTpaHCTBa.

Puc. 2. BecraBka HOXKEK
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ITpu nmomouwm mHCTpyMeHTa «COeAMHEHNE» MPUKPENUM HOXKKY K KOpIYCy, BBIOpaB 3JEMEHTHI,
MOKa3aHHbIE HAa pPHCYHKE. B ciyuae, eciam coenuHseMble 3JIEMEHTHI BBIOpAaHBI BEPHO, HO JETalb
OpUEHTHPOBAaHA HEKOPPEKTHO, wucmonb3yiite wukoHKM (1) m (2). Ecim mnpuxperuisemas Jeraib
pacrioyiaraercsi oji HeBEpHbIM yIJIOM, BblOepeTe TuUll coequHeHus «C IMOBOPOTOM», 3aTeM, BO BKJIAJKE
«IIpenenbl», ycranaBiuBaeM Tekyuui npeaen kpatueiii 90 (90, 180, 270), moka nerans HE pa3MECTUTCS
BEPHO. YCTaHOBHMM TajJO4K{ JUIsl HayaJlbHOIO U UTOTOBOTO 3HAYEHHWM, paBHBIX TEKYIIEMY, U IPUMEM

orepanuo. AHaJIOTHYHBIM CIIOCOOOM KPETUM BTOPYIO HOXKKY.

Puc. 3. Coenmaenne HOXEK

BcraBuM B COOpKY, aHAJIOTUYHBIM CIIOCOOOM, BIYCKHOW M BBITYCKHOW TAaTpyOKW, BBIOUpAs B

Ka4yecTBE COEIMHSAEMBIX 3JIEMEHTOB OKPYKHOCTH BHHU3Y KOpITyca M OKpYIJIble Kpas MaTpyOKOB.

Puc. 4. [Ipucoennnenue naTpyokos
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Jlanee, aHaJIOTHYHBIM cIIOCOOOM, 100aBHM B COOPKY JIBE OMOPHI. BaskHO, YTOOBI COOTBETCTBYIOIIHE

OTBCPCTHA B OIIOpaX U KOPITYCC HAXOAMUJIMCH HA OAHOM YPOBHC.

Puc. S. [Ipucoenunenue onop

Jlo6aBuM B cOOpPKY /1Ba KPUBOIIMIIA, BBIPOBHSB UX OCU C OCSIMHM OTBEPCTUH B OIOpax MpU MOMOIIHI

MHCTPYMEHTA «3aBUCUMOCTb.

Puc. 6. [Ipucoenunenre KpuBoOIIUIIa
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Tenepb BBIPOBHSEM OCH OTBEPCTUH KpPUBOIIUIA MPHU IOMOLIM HHCTPYMEHTa «3aBUCHUMOCTbHY,

AHAJIOTUYHO INPOIIJIOMY HIary. BBI6CpCM BHYTPCHHUC ITIOBCPXHOCTU OTBCpCTI/Iﬁ " IpUMEM OIICpalrIo.

Puc. 7. CoenHeHne KPUBOIIMUIIOB

AHaNOrn4YHBIM 00Pa30M BBIPOBHSIEM OCH HIEHKH IIATyHa U OTBEPCTUH B KPUBOLIMIIAX IPU MTOMOIIN
MHCTPYMEHTA «3aBUCUMOCTBY. 3aTEM BBIPOBHSEM OCH OTBEPCTUH B LIEHKE IIATYHA C OCSIMU OTBEPCTUH B

KpUBOIIMIIAX.

Puc. 8. I[Ipucoeaunenue meku maTyHa

ITpu nomony uHCTpyMeHTa «CoeiMHEeHNe» MPUCOeIMHUM K cOopke maTyH. [Ipu 3Tom BaxkHo, Tipu
BbIOOpE A11eMeHTOB, HaxkuMaTh JIKM MMEeHHO Ha cpefHMe 3elleHble TOUKU 3JeMeHTOB. Ecnu BeIOpaTh He
MOJTy4aeTcs, HABOJUM YKa3aTelb MBI Ha HY’)KHYIO IOBEPXHOCTB, 3aTeM yaepxuBaeM CTRL u BeiOnpaem
HYXXHYIO TOUKY.
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Puc. 9. IIpucoenunenue maryna

3axxaB JIKM Ha mo0yro U3 JeTajei, ee MOXKHO IepeMenaTh B IpOCTpaHCTBE cOOpku. [emaem 3To,
0 He0OXOIMMOCTH, /IS O0JIee yIOOHOTO MPeICTaBICHUS TeKylIe cOopku. JJo6aBuM B COOPKY TOPIICHB,
BBIPOBHSIB €0 OCh C OChIO IIEHTPAJIBHOTO IIMIIMHJIPA Kopiyca. Takke 3aKperuM MOpIIeHb Ha [IaTyH MpU

IIOMOIIN HHCTPYMEHTA «COGI[I/IHGHI/IG».

Puc. 10. [IpucoeauHeHue mopurHs

I[O6aBI/IM B C60pKy KJIalTaHbI 30JIOTHUKA, BBIPOBHSAB UX OCHU C OCAMU OTBepCTI/Iﬁ B KOpIIyCe.
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Puc. 11. BecraBka 30JI0THUKOB

3aerl'II/IM HAaKOHCYHHMK 30JIOTHHKAa Ha BCPIIMHAX KIIAIIAHOB. Vkaxem TUIO COCAUHCHUA -

«KecTkuii.

Puc. 12. CoennHenne HaKOHEYHUKOB C 30JIOTHUKAMU

Jo6aBuM B cOOpPKY KYJIauOK M COEAMHHM €T0 C KPUBOIIHMIIOM, BHIOpaB MOKa3aHHbIC HA PUCYHKE
37eMeHThl. Tun coenuHeHus - «{unmHapudeckuii». Y CTaHOBUM 3aBUCHUMOCTh MEKIY OJHOM U3 TpaHeu
OTBEPCTHS B KyJayKe W MOBEPXHOCTHIO KpUBOIIUMNA. BeiOepeM THIT 3aBUCUMOCTH «YTJIOBOI», a CIIocod

petienus - «HanpaBneHHbI». AHATOTUYHO JJIs KyJlauKa Ha APYroid CTOpOHE JETalH.
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Puc. 13. Coenunenue Kynauka

Tenepp, npu MOMOIIY HHCTPYMEHTA «3aBUCUMOCTD), IPUCOEAUHUM 3aHIOIO INIOCKOCTh KyJlauKa

K COOTBCTCTBYIOHICﬁ IJIOCKOCTHU HAKOHCYHHWKA 30JI0THUKA.

Puc. 14. BpraBHI/IBaHI/IC KyJIauKa ¢ HAKOHCYHHUKOM 30JIOTHUKA

Job6aBum k coopke kpenexHbie uznenus. B CAIIP cymecTByeT Mo1yib, TO3BOJISIONINN 100aBISATh
KpemneX M3 TOTOBOM OMONIHMOTEKHM CTaHAApTHU3UPOBAHHBIX AJIEMEHTOB, aBTOMATHYECKH IOAOUPArOIIHiA
KpemneX K OTBEPCTUSIM CMOJICTUPOBAaHHBIX JAeTaneil. BeioepeM MHCTpyMeHT «boNTOBOE COeNMHEHHUE)» BO

Bkianke «lIpoexktupoBanuey. 3agaauM mapamMeTphl, Kak Ha puc. 14, BbIOepeM KpemeKHbINA AJIEeMEHT.

IMpunosxenwue 2.5. «ITopsAI0K BHIIOTHEHHS PadOT» K MEPOTIPHITHIO No2
(ctpanuna 114 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

leHepaTop KOMNOHEHTOE BONTOBOrC COEAUHEHNA n
ﬂ% Moaens ff‘, PacyeT mﬂ PacueT ycTanoctu ﬁ “ ﬁa f‘:’
Tun Pasmewerne

UlenxkHute, YTobbl A06aBUTL Kpenex

ﬂ |r KOHUEHTPM|HOCT ~ |
1£ Ha4ansHas nnockocTs

é k | Kp! € OMOPHbIE 3NEMEHTbI

|

l k : Mnyxas Hau 0

Pesbba

} ISO meTpuyeckas M|
HoMuHanbHbIi anamMeTp ( 3mm v/

HeT coobuyenmit,

@) o[ omee | [famesm ] [>>])

FeHepaTop KOMNOHEHTOB 6OATOBOrO COEANHEHNA

ﬂ# Mogens  fg Pacuer f?ﬁﬁ PacyeT ycTanoctu

Tun Pasmewerme

[ KoHUEHTpUYHOCTL V‘
= iijen

‘_k_‘ HauanbHas nnockocTb
===

e
| I3 | Kpyrossie OMOPHBIE 3NEMEHTEI
=

1
' B l% Tnyxas Ha4anbHas NNocKoCTL

Pesbba
ISO meTpuyeckasn

s - ]
HoMuHanbHbI AnaMeTp ‘L3 MM |

HeT coobiwenmin.

Puc. 15. BcraBka KpemnekHOTO dJIeMEeHTa U3 OMOIMOTEKH

YcTaHOBUM — YIPaBISIOMIYIO — 3aBUCUMOCTh  «OOKaTka».  AHQJIOTMYHO  clelaeM  JJiA

IMPOTHUBOIIOJIOXKHOI'O KYyJIadyKa.
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Puc. 16. 3aBucumocts «O0OKaTKa»

VYcraHoBuM KPEIIC)KH BO BCEX HCO6XOI[I/IMBIX MECTax. COXpaHI/IM C60pKy.

Puc. 17. I'otoBas c6opka
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IIpakTuyeckasi pa6ora Ne33
Ilpoexm «Kynaukoewiit Hacocy. Anumayua pazoopku mexanusma.
Iopsiaok BbINOJIHEHUS PA0OTHI
Co3nanue cxeMbl KyJIa4KOBOI'0 HACOCA

Coznaaum (aiin cxeMbl, yKaxkeM MyTh K cOOpKe MOPIIHEBOTO Hacoca.

Puc. 1. KynaukoBslif Hacoc

Bribepem mHCTpyMeHT «CIOBUHYTH KOMIIOHEHTBI», 3aT€M BBIOEpEM OJHY W3 JeTajeid. YKaxeM

napaMeTpsl, Kak Ha puc. 2 ¥ IPUMEM OIepalnIo.

Puc. 2. CaBur KOMIIOHEHTA

LIpUIIOKEHHE 2.5. «110PATO0K BBITOJIHEHHS PA0OT» K MEPOTIPHITHIO NoZ
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J:[a.nee, aHAJIOTHYHEIM CIIOCOOOM CABUTI'acM BCC KOMIIOHCHTHI.

Puc. 3. Casur ocTalbHBIX KOMIIOHEHTOB

BribepeM HHCTpYMEHT «3anich BUIE0», COXPAaHUM BHICOPOIIHK.

Jladoparopnasi padora Ne34
«H3yuenue memoooe 3D-ckanupoganusy

ITopsinok BbINOJHEHHS PadOTHI

JlanHas paboTa He COAEPIKUT IMPAKTUUECKYIO paboTy ciymaTesnei.

JlaGopaTopnas pa6ora Ne35
«Ocobennocmu 3D-ckanuposanus 00veKkma cpeonezo Ouanazona»

IMopsiiok BhINOJHEHUS PA0OTHI

JlanHast paboTa He COJEPIKUT MPAKTUIECKYIO pabOTy CIyIIaTeeH.

JlabopaTopnasi padota Ne36
«Buinonnenue 3D-ckanuposanus 06vexkmay

ITopsinok BbINOJHEHHS PadOTHI
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Boinoninenue 3D-ckaHupoBaHusi 00beKTa

B kauecTBe 00BbeKTa CKAHUPOBaHUs ObLIa BeIOpaHa apens (puc. 1).

Puc. 1. O6bexT 1151 CKaHUPOBAHUS

[ToaxmrounTe ckanep i Hadasa padoTsl. [s atoro BctaBbre USB-kabens B USB-nopT Bamero
KOMIThIOTEPA; a 3aTeM CHJIOBOM Kabenb B po3eTky. [lomkmrodenne nmpoBoaoB k 3D-ckaHepy moka3zaHo Ha
puc. 2. CBeTOANOIHBIA HHIUKATOP Ha KOpmHyce ckaHepa Artec Eva Ha KOpOTKOoe BpeMsl 3aropuTcsi CHHUM

IBCTOM, CUTHAJIU3UPYS O TOM, YTO YCTpOﬁCTBO 3arpyKacTc.
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Puc. 2. [Tonkmouenue nposoaos 3D-ckanepa Artec Eva

B nensix 3Kk0OHOMUM pecypcoB KOMIIbIOTEpPA HAa BpPeMs CKAHMPOBAHMSI PEKOMEHIYETCSl 3aKpbIBaTh

JIpyrHe pecypcoeMKue npuioxeHus. [[ist Hayana ckaHupoBaHUS HEOOXOAUMO OTKPBITH Mporpammy Artec

Studio, BeIOpaTh pexxuM «Chemkay» Ha 00koBOi naHenu (puc. 3). B oTkpbIBIIEHCS MaHeNIn MOXKHO:

BBIOpaTh METOJ TO3MIIMOHUPOBAHHUA AN TEKYIIeH CecCHH; 3a/aTh TpaHUIBI pabodeil 30HBI B
MUJITUMETpPax (MIIOCKOCTH OTCEYCHHUS);

YCTAaHOBUTH UYBCTBUTEIBHOCTh. [Ipr HOpManbHBIX 3HAYEHUSX UYYBCTBUTEIBHOCTH JTOCTHTACTCS
MakcUMajbHas TOYHOCTb, HO BO3MOXHBI MPOOJEMBI CO CBHEMKOH MOBEPXHOCTEH C MalbIM
Kod(h(UIIMEHTOM OTpakeHUs. BpICOKkHMe 3HAUYeHHs] YYBCTBUTEIHHOCTH IO3BOJISIOT CHHUMATh
MIUPOKUN JAWana3oH TOBEPXHOCTEH Jake C HHU3KOM OTPaXKarIlled CroCOOHOCThIO, HO C
YBEITWYCHUEM IITYMOB U CHI)KEHHON TOYHOCTBIO;

W3MEHHUTh CKOPOCTh ChEMKH (KOJMYECTBO KAJAPOB B CEKYH]NY) - PEKOMEHJyeMble 3HAUYCHUS MPHU
IJIaBHOM

JIB)KEHUU CKaHepa JexaT B [uana3zoHe 7-15 kaapoB B CEKYHIY;

YCTAaHOBUTH WJIU CHATH (DIIAKOK «HE CHUMATh TEKCTYPY», YTOOBI COOTBETCTBEHHO BBIKIIFOUUTH HIIH

BKJIIOYUTH ChEMKY TEKCTYpPHI (PEKOMEHIyeM CHSATb JAHHBIN (IIaXKOK).
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Puc. 3. [lanenp HaCTpoeK CbEMKHU

Jlnis1 3ammycka chbeMKH HakMuTe 100 KHOMKY «lIpeanpocmotpy, mubo knasuiy F7 Ha kiaBuarype,
1100 KHOIIKY Ha KOpITyce CKaHepa.

«I"eometpust + TekcTypay - CTaHIAPTHBIM PEKUM CKAaHUPOBAHHUS, TIOIXOIAIINN JJTsT OOJIBIITMHCTBA
ciydaeB. Pexum ['eomerpus xopoiio paboTaeT Ha HU3KONPOU3BOAUTENBHBIX KOMITbIOTEpax. Mcnomb3ys
pexxuM «Ckielikay B peaJlbHOM BpPEMEHHM, MOXHO MOJIY4YMTh MOJENb Cpa3y IOClIE 3aBEpLICHUS
CKaHMpoBaHUsA. UTOObI aKTUBUPOBaTh [JaHHBIM pexum, Haxmute Crom, a 3aTeM YCTaHOBUTE
COOTBETCTBYIOIIUH (1akok U Haxkmute «I[IpeanpocmoTp».

OTtckaHupyiiTe 00BEKT CO BCEX CTOPOH 3a OJJUH CEaHC, €CJIU 3TO BO3MOXHO, IUIABHO IepeMeriast
CKaHep BOKpYr o0bekTa. Bo3MokeH apyroi cmocod, mojapa3yMeBalOIIMK BpallleHHEe CaMoro OO0BeKTa
BOKPYT CBOEH OCH U NIEPEMELIEHMS CKaHEPA B BEPTUKAIBHOM INIOCKOCTH.

Bo Bpems ckannpoBanust oOpaiaiite 0osbliie BHUMaHUs Ha H300pakeHrne 00beKTa Ha SKpaHe, ueM
Ha peaJIbHBbIA OOBEKT.

Ecnu ciplien 3ymmep, 1 MOsIBIIIETCS] KpacHoe cooOIieHne 00 omuoKe, MiIaBHO HAllpaBbTe CKaHEP
Ha YK€ OTCKaHMpPOBaHHBIA ydacToK. CyIecTByeT HECKOJIbKO NPUYMH TOSBJICHUS  OIIMOKH
«OTCcexxrBaHUE TPACKTOPHUH NPEPBAHON:

e CKaHHUpyeMbIi O0BEKT HAXOAUTCSA 3a IpeieaMy dKCIo3uluu (paboydast 30Ha ckanepa ot 40 mo 100

CM OT 00OBEKTA);

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuma 121 u3 188)



[Tpunoxenue 2.5. «[Topsimok BBIOJHEHHS pab0T» K MeponpusTHIO No2

e CKaHep ABMXKETCS CIMILIKOM OBICTPO.

Kak Toipko Bel 3akoHunTEe, HaXkmMuTe MeHIo «Daiim» u Beioepute «COXpaHUTh MPOEKT». 3aBEPIINB
CKaHMPOBAaHUE 00BEKTA CO BCEX HYKHBIX PAKYPCOB H MOJYUYHB TOCTATOYHOE KOJMYECTBO JAHHBIX, MOKHO
MPUCTYIATh K co3AaHuto 3D-monenu.

[Tocne ckanupoBanus Obuta monydeHa 3D-moxpens (puc. 4), B HOJYyYEHHOM MOJETH MOTYT
BCTPEYATHCS P 1E€(PEKTOB:

e HENpPaBUIbHOE PACIIOJIOKEHNUE OCEH KOOp/MHAT;
e HaJW4YMe JUIIHUX 3JIEMEHTOB, MOMABIINX B [10JIe CKaHEPa;
e HaJNW4YMe JBIPOK M HEPOBHBIX IPAHUIL;

e 1IymHble oOnactu Ha 3D-Monenu.

Puc. 4. Monens 0OTCKaHUPOBAHHOTO 00BEKTA

IIo oxonuannu HpaKTquCKOﬁ YaCTH MpenoaaBaTeyicM IIPOBOAUTCA KOHTPOJIbHAA IIPOBEPKaA
KaueCTBa CHATOI'0 y4alllUMHCA 3D-ckaHa 00beKTa. YUCHHUKHU 3aIIOJHSIOT OTYETHI O BBHIIIOJHEHUH pa6OTLI,
npenoaaBaTeyib IMPOBEPACT KAUCCTBO 3aIlIOJIHECHNA OTYCTA, 0co00e BHUMaHUe YACIAA MYHKTY O BO3ZHUKIINX

Y YUYCHHKA TPYAHOCTAX - IO BO3MOXXHOCTH, HGO6XOI[I/IMO AaTb COOTBETCTBYIOUICC MMOSICHCHHC.

JladopaTopnasi padora Ne37
Jlabopamopuasa paboma «Obpabomka pesynomama 3D-ckanuposanusny

ITopsinok BbINOJIHEHHS PadOTHI
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OopadoTka pedyabrara 3D-ckaHUPOBaHHUS 00bEKTA

Puc. 1. Mojenb 0TCKaHUPOBAaHHOT'O 00BEKTA

Pasmectrm mozpens (Puc. 1) Ha KOOPAMHATHBIX TUIOCKOCTSX. /LI 9TOT0 MCMOIB3yeM HHCTPYMEHT
«ITo3unonupoBanue» Ha naHenu «Penaktop». Beibepure KOOpAMHATHYIO MIIOCKOCTb, Ha KOTOpOW Bbl
xotute pazmectuth 3D-moznens (XOY, YOZ nnu ZOX). Otmerste ¢ noMoursio JIKM kak MUHUMYM TpH
TOYKHA Ha TOBEPXHOCTH MOJENM, M TUIOCKOCTB, MPOXOSIIAsi Yepe3 LEHTP ITOTO MHOMKECTBA TOYEK,
MOCTPOUTCS AaBTOMATHUYECKH. YIaJdWM JIMIIHHE D3JEMEHTHI, IMOMNaBIIMe B Mojie ckaHepa. s storo
HEOO0XO0MMO U3MEHHTh BHJ O0BEKTa M3 MEPCHEKTUBHOH B  OPTOTOHAIBHYIO  IPOEKIIHIO
(Bun/OproronansHas mpoeknus). Jlanee nsmensiem Touky o63opa moaenu (Bua/Touka 0630pa/IIpsmo).

C momonrpo HHCTpyMeHTa «JIacTHK» BBIAETSEM MPSIMOYTOIBHYIO 00JacTh W yAaJsieM JINITHHE
AIIEMEHTBHI, TEM CaMbIM (POPMHUPYSI POBHYIO MTOBEPXHOCTH MOJIEIIH.

ITpu momormm PuibTpa MeENKUX OOBEKTOB MOXXHO 3(PQPEKTHBHO YyIalATh HEHY)XHbIE OOBEKTHI,
UCTONB3Yys adropuT™M (UIbTpaLUu Mo pa3Mepy oObekTa. B Pabouelt obnmacTu BbAETHTE TOJBKO
peIaKTHPYyeMYI0 MoJeib U OTKpoire maHenb «Komaunap». s Toro, 4roObl 3amyCTUTH aNTOPUTM
¢bunbTpanuy, HaxKMUTe KHONIKY «[IpuMeHuTh» Ha 3akiaake OuibTp Melkux 00bekToB. [Ipn HaxkaTuu Ha
CTpEJIKE PAJOM C KHONKOW OTKpBIBAaeTCS 3aKjajika HacTpoek ainroputma. Ha 3Tol 3akiazke MOMKHO
BBIOpATh OJIUH U3 JBYX PEKUMOB paboThI anroputMa (mapamerp mode):

e mode - mpu BeIOOpPE M3 BBINMAMAIONICTO MEHIO BapHaHTa leave biggest objects U3 CrieHBI OyayT
yAaJIeHbl Bce 00BEKTHI KPOME caMOTo OOJIBIIOTO; pu BbIOOpe BapuanTa filter by threshold Oyayr
yJaJIeHbl 00BEKTHI, YMCIIO TOJIUTOHOB B KOTOPBIX HIJKE YUCIIA, YKa3aHHOTo B napametpe threshold;

o threshold - moporoBoe 3HaueHue GHUILTPa, paBHOE KOIUYESCTBY MOJMIOHOB M HCIOJNB3yEeMOE B

ciydae BeiOopa pexkuma pabdotsl filter by threshold.
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MHorna noBepXHOCTh CKaHMPYEMOro O00BEKTa, ero (hopMa MM YCIOBUS ChEMKHU HE MO3BOJISIOT
JIOCTaTOYHO XOPOILIO OTCKAHUPOBATh BCE JIETANIN - TAK YTO HA MOJIENIH, IOJTYYEHHOM B PE3yJIbTaTe CKIEHKH,
OCTaIOTCS JIBIPBI, COOTBETCTBYIOIIUE TeM O00JAacTSM peaJbHOro 00BEKTa, KOTOpHIE HE IMOMajld B IOJe
3peHusi ckanepa. [ns Takux ciaydaeB B Artec Studio mpeaycMOTpeH HHCTPYMEHT, IO3BOJISIOIIMIA
MHTEPIOIMPOBATH IIOBEPXHOCTH B MOJ0OHBIX 00JIACTSX.

st Toro, yTOOBl HA4YaTh aHAJIU3 U UCIPABICHUE MOJIENH, BBIICIUTE €€ U HAKMUTE Ha KHOIKY
«Kpas 6okxoBoit manen». OTKpBIBIIAsICS MMaHENb COCTOUT U3 ABYX BKIAN0K: Kpas u JlpIpku, B Kaxa0i U3
KOTOPBIX MPE/CTaBJIEH CIUCOK 3aMKHYTBIX T'PaHUL, OOHAPYKEHHbIX HA MOBEPXHOCTH, OTCOPTUPOBAHHBII
1o JuinHe. PaGora B 00enx BKJIalKax OCYLIECTBISAETCA WACHTUYHBIM 00pa3oM. Ilpu BeigeeHun a1eMeHTa
CIIMCKa COOTBETCTBYIOIIAs TpaHUIla MoJcBeunBaeTcst B okHe 3D-Buga. Ecnu B maHenu BbiOpaHa onuus
«[lepememiate KamMepy K BBLAECJIEHHOMY 3JIEMEHTY», TO MOJEIb aBTOMAaTHUUYECKU Pa3BEPHETCS TaKUM
o0pa3oM, yToOBI BEIOpaHHas TpaHuLia Obula BuAHA B okHe 3D-Buaa. Ilo ymonqanuto, npy nepexkIroueHun
MEXly TPaHMIIaMH KaMmepa IUIaBHO MEPEMEIAETCS OT OJAHOM TpaHuLlbl K JPYToil.

B cmydae, ecim paccMmatpuBaeMmas MOJAETb HMMEET CIHMIIKOM OOJBIION pa3Mmep, JaHHOE
nepeMeIIeHre MOKET 3aHUMaTh MHOTO BpeMeHH. J{J1s1 OBICTPOTo NepeKIIOYeHUsT HEOOXOJMMO BBIKITIOUYUTh
OINUUI0 «AHUMHPOBATh Kamepy». Ilonab3oBaresnb 10MKEH BbIOpAaTh T€ IPaHULbI, KOTOPbIE HYXIAIOTCS B
HCIPABJICHUH, IOCTaBUB BO3JIE X HOMEpa rajouky. Takue rpaHuibl OyIyT MOACBEYEHBI [BETOM B OKHE
3D-Bupma. Jlns BBIAETICHUS/CHATHS BBIACTICHHUS CO BCEX TPAaHUI] HAa TAHETH IMPETyCMOTPEHBI KHOIKH
«Boinenute Bce» U «CHATH BblAeNeHHE». Take TIpaHUIbl MOXKHO BBIJIEISATh HEMOCPEICTBEHHO Ha
MOBEPXHOCTHU. [l 3TOr0 HYKHO pa3BEepHYTh MOJENIb TaKuM 00pa3oM, 4TOObI MHTEpECYIOIasi IpaHulla
okazanach BUauMoi B okHe 3D-Buna. [locne atoro e€ MoxkHo BeiaennuTh HaskatueM JIKM. Tlonyuusmmiics

pe3ynbTaT 00pabOTKU BBl MOKETE BUAETH Ha pUC. 2.

Puc. 2. Mopaens nocie 3aKpbITHS IbIp
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Ha Bknaake «/Ipipku» y Bac €CThb BO3MOKHOCTh 3alTyCTUTh aBTOMATHYECKOE CIIIAKUBAHUE JIBIPOK
MOCJI€ UX 3aMOJIHEHUS: JUIS 3TOTO JJOCTATOYHO MOCTABUTH rajiouky B oniuu «CriakuBaTh JBIPKW MOCIE
3anonHenusa. Ha Bkiagke Kpass MHTEHCHMBHOCTBH CriaXHBaHUSI TPaHUI] HACTPAUBACTCS IOJI3YHKOM
MHTEeHCUBHOCTh. AJNITOPUTM CIJIaKMBaHUS MO3BOJISET CrJaJuTh IIyMHbIe oOjactu Ha 3D-moxmenu. B
npuiokeHnu Artec Studio cymiecTByeT 1Ba HHCTpPYMEHTA: aBTOMAaTUYECKOE CIUIaKUBAaHUE BCEH MOJIEH U
PYYHOE CIIIa)XKMBaHUE OTAEIBHBIX 001acTeil KHCTOUKOM.

JJist TOro, 4T0OBI BOCIIOIB30BATLCSl PYYHBIM HHCTPYMEHTOM «CTIaKUBAOIAsT KUCThY, BBIICIUTE
OJIHY TIOBEPXHOCTb, OTKPOWTE NMaHeab Penakrop u HaxMuTe Ha KHONKY B OkHEe 3D Buaa. [lpu Haxatumn
knaBumm Ctrl Bokpyr kypcopa B okHe 3D-Buja mosiBUTCS OpaHkeBOoe MATHO. Ero pasmepsl MOXKHO
M3MEHUTH TIpHu oMo Koneca nmpokpyTku, mOCPeICTBOM BBOJIA C KJIABHATYPhI 3HAYCHUS (MM) IHMaMeTpa
B mnosie Pazmep kucTu WM mepenBuras Moj3yHOK Ha maHenu CriiakuMBaromiash KUCTh. TakkKe MOXKHO
OTPEryJupoBaTh MHTEHCUBHOCTH CIJIAKMBAHMS C IOMOIIBIO TOJI3YHKA WM IOCPEICTBOM BHECEHMS
3HaueHust B mnosie WHreHcuBHOocTh. Hakatue JIKM B 3TOM pexumMe NPUMEHUT CIVIAKUBAHHE K

BBIZICJICHHOMY y4acTKy Mozenu (puc. 3).

Puc. 3. CrnaxxuBanue HEAOCTATOYHO OTCKAaHUPOBAHHOI'O Y4aCTKa

[Tocrne 3aBepiieHUs penakTUpoBaHus HaXXKMHUTe KHOTIKY [IpumenuTs. [locne okoHuaHus mpoiecca
00pabOTKH IKCIIOPTUPYITE MOTydeHHYIO0 MOAeNb B popmat STL.

[lo okoH4yaHWW pabOTHI TpenojaBaTejeM IPOBOAUTCS KOHTPOJIbHAS MPOBEpKa KavyecTBa
penakTupoBaHus ydammumucs 3D-ckaHa. YYEHHWKH 3aMoONHSIOT OTYEThl O BBINOJHEHUU pPAOOTHI,
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npenoaaBaTeyib IMPOBEPACT KAUYCCTBO 3aIIOJIHCHUA OTUCTA, 0co0oe BHUMaHue YACIAA MYHKTY O BO3HUKIIINX

Y YU4€HHUKa TPYTHOCTSX - 10 BO3MOKHOCTH, HEOOXOJMMO J1aTh COOTBETCTBYIOLIEE OSCHEHHE.

IIpakTnyeckas padora Ne38
IIpoexm «Iloowunnuky. Ilpumenenue u KOHCmMpyKyus.
IHopsinok BbINOJHEHUS PAOOTHI
N3yuenne onepauun «Bpamenue» Ha npuMepe MOACJIHPOBAHUS KOMIIOHEHTOB OJIIMITHUKA
Tena Bpamienus — 3T0 0OBEMHBIE Tella, KOTOPhIE BO3HMUKAIOT NMPH BPALICHUH HEKOW IIOCKOMN
¢burypsl, KoTopas, B CBOIO Oo4Yepe/b, OrpaHHYCHa KPUBOH W KPYTUTCS BOKPYT OCH, JIEKaIleld B TOH XKe
IIJIOCKOCTH.
OcHoBHbIE TeJ1a BpALLEHUS:
e Ilap - sT0 reomerpuueckas ¢urypa, KoTopas oOpa3oBaHa B pe3yibTaTe BpAIIECHUS IOIYKpyra
BOKPYT HaMeTpa.
e Iuwmuuap - 310 reomerpuyeckas ¢urypa, Kotopas oOpa3oBaHa B pe3yJbTaTe BpalleHHs
IIPSIMOYTOJIBHMKA BOKPYT OJTHOM U3 €r0 CTOPOH.
e Konyc - 310 reomerpuyeckas ¢urypa, Koropas oOpa3oBaHa B pe3yiabTare BpPALICHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJJHOTO M3 CBOUX KaTETOB.
e Top - 310 reomerpuueckas (urypa, KoTopas oOpazoBaHa B pe3ysbTaTe BPALICHUS OKPYKHOCTU
BOKPYT IIPSIMOM.
[Ipoananm3upyeM ompeneneHue Tel BpPAIEHUs W ITOMMEM, 4YTO I CO3JIaHHsl TaKoro Tela
HEO0OXOJIUM 3aMKHYTBIM KOHTYpP M OCb, BOKPYT KOTOPOH OyIneT Hmpou3BOAUTHCS BpaiueHue. Coznaaum

MUIIMHAP. HOCTpOI/IM NpsAMOYTOJIBHUK.
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[ToBepHeM PSMOYTOJILHUK BOKPYT OJHOM U3 €r0 CTOPOH.
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Puc. 2. MonenupoBanue HWIMHIPA

3aTeM MOBEpHEM MPSMOYTOJIbHUKA BOKPYT OCH, JIeXkallleil BHE MpsIMOYrojbHUKa. YTOOBI BHECTH
M3MEHEHHUS B 3CKH3 BOCIIOJIb3yeMCs JiepeBoM ocTpoeHui. J{Bax bl knukaem JIKM Ha «Ocku3» u naBaiite

OTPEIaKTUPYEM €ro: IPOBEIEM OTPE30K, NapaICIbHO OAHOM U3 CTOPOH MPSIMOYrOJIbHUKA Ha HEKOTOPOM

OTAAJICHUHU OT HETO.
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[Ipuaumaem sckus. [danee nBaxael kinukaem JIKM Ha «Bpaienue 1» B aepeBe MOCTpOCHUH U

BbIOMpaeM Ipyryro ock. Takum 00pa3om, MOIyYUM HAIHHIP C MUIMHIPUYECKUM OTBEPCTHUEM - KOJIBIIO.

ID-EH< = G%h B %6 Tunooue ~ @ Whoymons: ~ @ & fr & = Jerans2 b Mouck no cnpaske n komargam. O, Broge cayxbei = b () - -8 X
3D-mopens  Jcxws  Anmorauan  Mposepka  Mncrpymentsi  Ynpasnerne  Bug  Cpeas  Hawano paors  Cosuectnanpabora ()~
A i = fcwr B . a as= A EA ‘F" ¢ i E oA # @-
|7 - 2= ‘ - a i 9
Beer a2 81 [ 3 b 2] C % D
Hauers _ Bopocnusanme Bpawenne = Oreepcrie Conpaoxerme Tenepatop  Mnocxocts Napannencnunea Ananus Mpeobpasonats o
2D-3ckm = Npywwa (b, B & F dopm - t, Ea - & B BS hanpmkenwd  nucrosoii metann
EST) Cozpate Vimerns Awanvs | PaGounesnements | Maccne  Co3aanne npovzsoneHoi gopmei MosepxrocTs Mogenupoeanne  MMpeoGpazosanne
Mo.. X + Q= B X
W nerans2
+ [1i| Teepaie ena(1) s
+ T3 Bun: Mnaseit gy
&
=[5 Havano = o
Elrnoccocrs vz Ceofictea X+ =
[ Mnoacocrs x2 Bpaweruel > dokwal
[HMnockocrs XY
¥ Te0METDWA BBOA3
Jloax
Jra Npodunn k[ npoguns 1
Jdowz 0Oce kw1
,,‘<> L= v Pexcm
= i) Bpawenme1
¢ | o
1 30081 Hanpasner.. X | n
D Koreu netam Yron A (360,00 rpag) 1
> [lonosuTenssie caoicraa
oK OTMeHa +
zhi‘,
{2} fAeranwl fletans2 X spemolipt  Kpbiwka_3senolipt  Kphwkaipt  3seHo2ipt =

BriBepure npouas. Ucnonsayiive [CTRL] (wnu [SHIFT]) + wenvox gna oTuens: ssiGopa 16

Puc. 4. MonenupoBanue KoJiblia

IIpakTuyeckas padora Ne39
Ilpoexm «lloowiunnuk». Mooenuposanue oemaneii.
ITopsiiok BHINOJHEHUS PadOThI
CMoneanyeM HepBLIfI KOMITOHCHT IIPOCKTA - BHCIIHCC KOJIBIIO. 9T0 3aaHuC CJICAYCT BBIIIOJIHATDH

10 YEPTEKY.
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JIJ1 IOCTpOCHUST BHEITHETO KOJIbIIa, TpeOyeTcst cozmanue oqHoro 2D-3cku3a u 0JJHON Omeparun
«Bpammenue». CTpouTh 3CKH3 MOXKHO B JTH000# 6a30B0i mmockocTu. [Ipu mocTpoeHun 3cku3a NpUMeHSeTCs

PA3JINIHBIC HHCTPYMCHTHI Y7K€ U3YUYCHHBIC PAHCC, TAKUC KAK: OTPC30K, OKPYKHOCTL, OCCBAs JIMHUA, (1)aCKa.

B pesynbrare nocTpoeHus noay4aeTcst 3aMKHYTBIA KOHTYD.
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Puc. 2. DcKu3 BHEMIHErO KOJIbIA TOIIIAITHAKA

Heo6x0auMo MpUHATE 3CKU3 U IPUMEHHTD orepanuio «BpaiieHuey.
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BI60pa.

Puc. 3. MOI[CJ'IB BHCIIHETO KOJIbIA IIOAIINITHUKA

KommonenT «Breninee kob110» roToB. Heo0X01nMo COXpaHUTh KOMIIOHEHT B MAINKy C Ha3BaHHUE
IPOEKTA, TaK KaK B JaJbHEHIIIEM Bce KOMIIOHEHTHI IaHHOTO ITPOEKTa OyIyT MCIIOIb30BaThCSA B COOPKE.
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Jlanee moctpouM cenaparop noamwumnHuka. [lepen HayaioM MOAETUpPOBaHHUA, TAKXKe, KaKk U B

CJIydac ¢ BHCHIHHUM KOJIbIIOM, CICAYCT O3HAKOMHUTLCA C YCPTCIKOM.
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Puc. 4. Ueprex cenapaTopa NOAMIUITHUAKA

[TocTpoeHue crnenyeT HauWHATH C CO3/JAaHMS dCKH3a. B kadecTBe 0a30BOM IJIOCKOCTH, MOKHO
BBIOpATH JTF00YI0 6a30BYIO TIIOCKOCTh. [IepBhIM AeiicTBHEM HEOOXOAMMO CO3/1aTh KOJIBIIO TOJIIUHON 1 MM
u mupuHoi 15 mMM. Co3laTh KOJNBIIO MOKHO KakK HCIONIBb3Ys OMEpaIyio BpalleHHe, TaK U Olepalfio

BbIAABJIMBAHUC.
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Puc. 5. Mogens konblla ais cenaparopa
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Jlanee, HeOOXOAMMO CO3/1aTh OTBEPCTHS TOJT Tea KaueHus (mapuku). J{Jis Hagana co3jaeM HOBBIHA
2D->cku3 Ha OAHOW W3 OCHOBHBIX IUIOCKOCTEH. IIOCKOCTh MOMMKHA pa3iensaTh Mojaens momoiam. [Ipu
CO3/IaHUU MOYKHO BOCIIONB30BAThCS (DYHKIMEH «pa3pe3aTb MoJenby, ropsdas kinasuma F7. Cosmaem
HeoOXonuMBbIi 3cku3 mo deprexy. llocie gopmupoBanHus 3cku3a, HEOOXOIUMO MPUMEHUTh K HEMY
onepanuio «Bpamenue». B kauecTBe BhIBOJa ycTaHaBiuBaeM «BbIpe3aTh» Tak Kak B HallleM ciydae,

HCO6XOI[I/IMO MMOJIYYHTDb BBIPE3 MO TCJIO KaUYCHUA, 4 HC 1Iap.

IO-BEH<S-=- 05K - 8- 6 mwomwe Autodesk Inventor Professional 2020 cuniopatop » Movcx no cipasxe v xomanaan K, Broascyxes~ W | @ - -8 X

©

oK Ormena +

Puc. 6. BLIpe3aHI/Ie MOBEPXHOCTHU 1O TCJIO KaUCHUA

[Tocne co3ganust OAHOTO OTBEPCTHSI, BOCIOIB30BABIINCH onepanueil «KpyroBoit MacCuB», Hy’)KHO
co3zath emle cemb konuil. Ilocne BpIOOpa naHHOW omepanyy, OTKPHIBAETCS MEHIO HAacTpolku. B meHto
HAaCTPOMKM HMEIOTCS CIEIYyIOIINEe OCHOBHBIE MapaMeTpbl: HHCTPYMEHT BbIOOpa OO0BEKTa, KOTOPHIM
noJiBepraercsi JajbHEHIIeMy KOMHPOBAHUIO «3JEMEHThI», MHCTPYMEHT BBIOOpa OCH BpAILIECHUS «OCh
BpAILEHU», KOJTMYECTBO KOMHUI C y4eTOM OpUTHMHANA U CHEKTP rpagyca Ha KOTOPOM OYyAET MPOUCXOIUTh
konupoBanue. [IpenogaBarento HEOOXOAUMO OOBSCHUTH ayTUTOPUU O 0a30BBIX HACTPOMKAX KPYroBOTO
maccuBa. CTOUT 06paTI/ITB BHMMAaHHE, Ha TO, 4YTO B KaA4UCCTBC OCH BpallCHUA MOXHO BI)I6I/IpaTI)

MOoAXOAAI Y0 HUIIMHAPUICCKYIO T'PAaHb.
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Puc. 7. KonupoBanue oTBepCTHS

[Tocne npuMeHeHus onepanuu, NoJIy4aeM rOTOBBIM cenaparop.

b Movcx no cnpaske  KoMaHaM
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Puc. 8. [lerans «CenapaTtop»

Pa36epeM YCPTCIK KOMIIOHCHTA «BHYTPCHHCC KOJIBIIO». MOI[CJII/IPOBaHI/IC I3TOro KOMIIOHCHTA

BBITIOJIHUTE CaMOCTOATCIIBHO.
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Puc. 9. Ueprexx BHYTpEeHHETO KOJIbIA OAIIUITHAKA

IMpakTuyeckas padora Ne4(
IIpoexm «Iloowunnuky. Coopka uzoenus.
ITopsinok BbINOJHEHHS PadOTHI

Co3nanue cOOpKU TUITOBOTO MpoekTa «[loAMMImHUKY.

Puc. 1. Moaenp MOANIMIHUKA
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Jns npoBeaeHust 3aHATHS HEOOXOIUMO HaJMYME BCEX KOMIIOHEHTOB IMPOEKTa AJIs CO3JaHUs
cOOpKH, MPEToIaBaTeNio CIeayeT YOeAUTCS B HATMYMH BCEX KOMIIOHEHTOB Y KaXJI0T0 00YYaroIerocs, B
IIPOTHBHOM CIIydae, Ipeno/aBaTeib JODKEH Pa3iaTh BCE COCTABISIONUE COOpKH ydeHnKaM. KoMoHeHTHI

C60pKI/I MOXXHO B35Th B IIPUJIIOKCHUH.
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Puc. 2. Yeprex noammnauKa

[lepen co3nanneM cOOpKU HEOOXOAMMO U3YUUTh UHTEpdelic pabouelt cpeibl.

C neBoii CTOpPOHBI dKpaHa, Haxomutcs Opaysep. B Opayszepe oToOpa)katoTCsi BCE KOMIOHEHTHI,
KOTOpbIE ObUIN 3arpyKeHbl B COOpKy. B BepxHeil yacTu s3kpaHa naHeab HHCTpYMEeHTOB. C MpaBoii CTOPOHHI,
HAXOJUTCSl TaHellb MHCTPYMEHTOB HaBurauuu. J[ng co3maHust cOOpKHM HEOOXOIMMO 3arpy3uThb BcCe
KOMIIOHEHTHI B paboyee MPOCTPAHCTBO cpelbl cOopka. 3a 3arpy3Ky KOMIIOHEHTOB OTBEYaeT KHOIKa
«BcTaBuTh» B BEpXHEM JIEBOM YTITy DKpaHa.

[Tocne BeIOOpa JaHHON (YHKIIMH, HEOOXOIMMO 3arpy3UTh BCE KOMITIOHEHTHI MOIIUITHUKA:
1. BHemHee KOJIbIO
2. BHYTpPEHHee KOJbI0
3. cemapatop
Jns coznanusi cOOpKM HEOOXOAMM OJMH KOMIUIEKT BCeX KOMIIOHEHTOB. /Iy pa3menieHus mojeneil B

paboueii obnactu, HykHO MmEAKHYTh JIKM. Ot konmuectBa JIKM 3aBUCHUT KOJIMYECTBO 3arpy:KaeMbIX
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KOMITOHEHTOB COOTBETCTBEHHO. ECTh BO3MOKHOCTH 3arpyKaTtb K&)I(Ilblﬁ KOMIIOHCHT KaK I10 OTACJIbHOCTH,

TaK U rpynmnoi. s Toro, 4ToObl 3arpy3uTh IPYMIy KOMIIOHEHTOB, HEOOXOAMMO 3aKaTh KiaBuiy ctrl Ha

KIIaBHATypPE€ HUJIN BOCIIOJIB30BATHCA 00J1aCTBIO BBIJCJICHHUS C IIOMOIILBIO 3aXKaToi JIKM.
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Puc. 3. KoMnoHeHTHI HOAIIUITHUKA

COopKy THIIOBOTO MPOEKTa HEOOXOIMMO CO3J1aTh C TIOMOIIBIO 3aBUCIMOCTEH.
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Puc. 4. 3aganie 3aBUCUMOCTENR

[IpenonaBaTeto HEOOXOMMO Pa3bSICHUTH AyJUTOPUN OCHOBHOM MPUHIIHIT CO3/IaHUs COOPOK uepes
3aBHCUMOCTh. HaumHaTh co3manne cOOPKH CTOMT C CO3AaHUs OTIOPHOTO KOMIOHEHTA, KOTOPBIH HE MMEEeT
cTerneHei cBoOo b1, JIumaTh crerneneil CB000AbI BBIOPAHHBIN KOMIIOHEHT CTOUT Yepe3 3aBUCUMOCTD, THIIA

«COBMeIIIeHI/le», pCIICHUC «COBMel].[eHI/Ie» B kaudecTBe KOMIIOHEHTa CTOHUT B3ATh «BHeIIHEe KOJBIIO».

[Tpunoxenue 2.5. «[lopsa0K BBITOIHEHUS paboT» K MeporpHusTHio Ne2
(ctpanuma 135 u3 188)



[Mpunoxenwue 2.5. «[lopsmok BeITOTHEHUS paboT» K MeponpusiTaio No2

HeobxomuMo co3nath 3 3aBUCHMOCTH, MEXIY OCHOBHBIMH TUIOCKOCTSIMH BCEH COOPKH M OCHOBHBIMHU
IUIOCKOCTSIMU KOMIIOHEHTA.
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Puc. 5. 3amanue 3aBUCUMOCTEH

[Tocne co3zmanus Tpex 3aBUCUMOCTEM COBMELIEHUE, KOMIIOHEHT CTAaHOBUTCSA CTAaTUYHBIM. CTOUT
0o0paTWTh BHMMaHHE, Ha TO, YTO BCE CO3JaHHBIC 3aBHCHMOCTH MOYXHO HAWTH, PACKPBIB KOMIIOHCHT
BHEIIIHEE KOJIbI0. KaXayto M3 CO3MaHHBIX 3aBHCHUMOCTEM MOXXHO OTpeJakThpoBaTh, HaxkaB [IKM Ha

HY>KHOH 3aBUCHUMOCTH U BbIOpaB cTpoky «IIpaBkay», unu xe ynanuth, HaxxaB [IKM Ha 3aBucuMocTu 1

BBIOPATh CTPOKY «yIlaJII/ITL»
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Puc. 6. 3amanue 3aBUCUMOCTEN
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Crneayronmm 3TaroM Hy»HO CO34aTh elle OAUH KOMIIOHEHT COOPKH - IapHK (TEeJI0 KaueHus).
Jiss sToro HEoOXOAMMO BBIOPAaTh COOTBETCTBYIOIIYIO KoMmMaHAy B JseHTte «Co3maTte». B

OTKPBIBIIECMCA OKHE YKA3bIBACM IIYTh COXPAaHCHHA KOMIIOHCHTA U €TO HA3BAHUC «Hlapmc NOAIIMUITHUKA .
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Puc. 7. Co3ganue mapukos

[Tocne Haxatust B moOoMm Mmecte Ha pabouei obmactu JIKM. [lpuctynaem kK co3gaHHIO HOBOTO
KOMITOHEHTa BHYTpU cOopku. Co3ganue 3D Moaenu MpoUCXOAUT MO TEM e MPHUHIIMIIAM, KOTOpble ObLIN

npoiaeHsl panee. J{uamerp mapuka paseH 10 mm. Co3gaeM KOMIIOHEHT € TIOMOILBIO OTI€paIK BpallleHue.
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Puc. 8. Co3nanue mapukon

[locne co3naHusi KOMIOHEHTa, Ha)XXUMaeM KHOINKY «Bo3Bpar» B mpaBoil 4yacTuU JEHTH U
BO3BpaIiaeMcs B pexxuM cOopku. CTOUT oOpaTUTh BHUMAHHUE Ha TO, YTO KOMIIOHEHT IIAPHUK, MOSBUIICA

mapuk. HoBbIil KOMIIOHEHT TOTOB.
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CJICILYIOIHI/IM 9TaromM HGO6XOI[I/IMO CO31aTh KOIMMHX KOMIIOHEHTA IIapHK, a 3aTCM BCTABUTH BCC TCJId
KauCHUA B Ceraparop. I[J'Iﬂ CO3JaHus KOIIMKW MOXHO HaXaTb IIKM Ha KOMIOHEHTE H BBIﬁpaTB CTPOKY
«KOHHpOBﬂTL» WM HUCIIOJIb3YA KHOIIKY «BcTaBuTH» 3arpy3uThb HCO6XO)I[I/IMOC KOJIMYECTBO KOITHH.

Komunuecto ITapruKOB B NIOAIIUITHHUKE! 8 mT.
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Puc. 9. Coznanue mapuxkon

Cozmaem 3aBucuMocTth «KacarejJbHOCTB» MEX/Ty IIAPUKOM U BHYTPEHHEH, KPUBOJIUHEHHOM

TPaHbIO OTBEPCTHS B cenaparope. Pemenne 3aBucuMocty «BHyTpm».

F O ER | Tunoswe  ~ @) Mo ywone ~| + Mouck no crpaexe # xovaraan | D Broasenyen~ 89 (@~ - & X
3 5 Caoboaroe nepemeue EI. 28 Maccun o - ®-
(£% CvooaHbi nosopor ey NMokazats owvtrs BN 3epranbhoe oTpaxenie E z @ Touwa ~
Berasurs  Cospate St Creundwkauus Mapamerpe Cospars Mnocxocts Brewrwii korTyp MoactaHoska
v el Ckpbite ace B# Konuposars noacranosey” ¥ 1, nck oBonouKm
Kowrioner + B3aumoconn ~ Maccuo ~ Ynpasnenve ~ Mpowssommensocts  Pabouve nemenTsl Ynpouente v

3Jasmemocn & c6opre

Coopka

+ o Yposens peranvaaum :
= [ vawaro

Tun Buibop
3 Bmeen e e

Cmeenne: Pewenie
| Eloax B:;l 8| =
- oy

Pexum oxuaanms 1|6

Puc. 10. Co3nanue mapukoB
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[IpumMeHsieM 3Ty 3aBUCUMOCTB KO BCEM IIApUKaM M OTBEPCTHSIM CermapaTopa.
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Puc. 11. Co3nanue mapukos

Jaiee, ¢ moMompio 3aBUCUMOCTH «COBMEIICHHE» HE00X0auMO co3/aTh «COO0CHOCTBY MEXITy
BHEIIIHUM KOJIBLIOM M ceraparopoM. s Toro, 4ToObl MPUMEHUTH JaHHYKO 3aBUCUMOCTH, HEOOXOIMMO

BbIOPATh J1I00YI0 HMIMHPUYECKYIO TPaHb CernapaTopa U IMIMHIPUYECKYIO TPaHb BHEIIHETO KOJIbIIA.
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Puc. 12. 3amanuve 3aBUCUMOCTEN

Ilocne qero, HCO6XOI[I/IMO JINIIUTG €III¢ OJHON CTeCHN CB06OIU:I cernaparop € NOMOIIbIO

3aBHUCUMOCTH «COBMCIHGHI/IC» OTHOCHUTCJIbHO ITIJIOCKHUX rpaHefI.
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Puc. 13. 3aganue 3aBUCHMOCTEN

Tem caMbIM OCTaBHB OJIHY CTENEHb CBOOOIY cemaparopy - 3To BpamieHue. [locneanum stamom
co3manus cOopku Oyner co3manusi 3aBucUMOcTel «CoocHOCTEY» B «COBMEUICHHE)», TPUMEHHUTEIBHO K
BHYTpEHHEMY KOJbIy. B KauecTBe mpoOBEpKU yCBOsSieMOCTH MHGOpMaIlUH, MPENoJaBaTeNl0 CTOUT AaTh

JTAHHOE 33JIJaHUE YJalMMCs, B KAYeCTBE CaMOCTOSATENBHOI0. Bpemst Ha BbimoaHeHue 5 - 10 MuHYT.
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Puc. 14. 3aganue 3aBUCUMOCTEN

Coopka 3aBepmieHa. [locie co3ganuwe cOOpKH HEOOXOJMMO TPOBEPUTh MEXAaHU3M Ha HAIMYUE
MEePECECUCHU.

J11s 5TOro HEOOXOAUMO MEPEUTH B COOTBETCTBYIOIIYIO BKIaAKy «IIpoBepka» U BbIOpaTh KHOIMKY
«AHaau3 nepecevyeHuin». J[s nmpoBecHNs aHAM3a HEOOXOAUMO BBIOPATh BCE KOMIIOHCHTHI COOPKU U
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Haxxats OK. Ilpn Hamuuuu nepeceueHuid, mporpaMMa OTMETUT IEPUMETP MEPECEUEHUN KPACHBIM IIBET.
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Puc. 15. Ommbka nepecedeHuit

PesynbTaTrom mnepecedyeHuMid Ten KaueHUs, BHEIIHErO0 M BHYTPEHHETrO KOJIblA, CBA3aHbI C

HETPaBWIIBHBIM PACIIOIOKEHHEM ceraparopa. [t ucnpaBieHus JaHHOW OIMOKH HE00XO0AUMO U3MEHUTH

3aBUCHUMOCTbD «COBMGHICHI/I}I» MEXAY C€mapaTopoM MU KOJIbIaMHU. 3aBHCHMOCTH MOKHO YAAJIUTh U CO30aTh

HOBYIO JMOO pEIakTHUpOBaTh CYILIECTBYIOIIYIO. /[l penakTupoBaHHs 3aBHCHMOCTH, HEOOXOIMMO

menkHyTh JIKM Ha 3aBUCUMOCTH B KOMIIOHEHTE «CEMapaTop» U B OTKPHIBIIEMCSI OKHE BBECTH 2,5 MM, TEM

caMBIM CO3JaB HE00X0oIuMoe

YCTpaHATCH.
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Puc. 16. Utor
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IpakTnyeckas padora Ne41
IIpoexm «lloowunnuky. Cozoanue ghomopeanucmuunozo uzodpa)xcenusn uzoenus u AHUMAyUU e2o
padombul.
Iopsinok BbINOJIHEHUS PA0OTHI
Co3nanue GpoToOpeaTMCTUYHOTO H300PAKEHHS.

Crnenyromas tema - cozganue penzepa. Ilepen cozmanueM (HOTOPEaTHCTHYHOTO H300pakeHus,
HE00XO0IMMO Pa3bsCHUTH 00YJAIOUIMMCS O Pa3HHUIIE MEX1Y TEKCTYpOi MaTepuaioM u 1iBeToM. [locie uero
CTOUT IEPENTH K 3aJjaue MaTepUajoB, TEKCTYp U IIBETA.

Bxutagka BeiOOpa MaTepuana HaXOJUTCS B CaMOM BepXHEU CTPOKE MPOrpaMMmbl, BKJIaJIKa TEKCTYP
HaXOJUTCA IMPaBCC BKIIAJKU MAaTCpHUAJIbl, MCKAY BKIIaJIKAMH TCKCTypa U MaTCpHaIbl, HAXOJUTCA NKOHKA B
BHJIC I[BETOBOTO Kpyra, OTBEYAIOMIAasl 32 HACTPOWKY CBOWCTB TEKCTYpPHI, NPaBe€ BKJIAJKH TEKCTYPBI

HaxXOoJUTCA NKOHKA B BUAC LIBETOBOI'O Kpyra € 6CFYHKOM, KOTOpasA OTBCYACT 34 LBCT.
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Puc. 1. Uarepdeiic Inventor

Cnenyer oOpaTuTh BHUMaHHE, Ha TOT (DaKkT, YyTO MOCJIE 3aJaud ONPENEICHHOI0 MaTepuana,
IIPpOrpaMMa aBTOMAaTHYECKHU BBICTABIIET TEKCTYPY, KOTOpasi COOTBETCTBYET 3TOMY Marepuaiy. TekcTypy
B IIPOLIECCE MOXKHO MOMEHSTH. K MpuMepy, MO>KHO 3a7aTh MaTepHall, altoMUHAN Mapku 6061 ¥ MOMeHATh
COOTBETCTBYIOLIYIO TEKCTYpPY QJIIOMHHMS, CKaK€M Ha JIpeBecCHHy - Ay0. BHelmHui BuA KOMIIOHEHTa

HU3MCHUTCA, HO @Hsuqecxne CBOMCTBA KOMIIOHCHTA M3 aTIOMHUHHS OCTaHYTCA NPCKHHUMU.
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Puc. 2. [Togmunuank ¢ MaTepraiamu
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[Tocne 3amaum ompeneieHHs MaTepualla TaK)K€ MOKHO IOCMOTPETh OCHOBHBIE (PHU3MYECKUe
CBOWCTBA M3JEJHs, B COOTBETCTBUU ¢ MarepuasioM. s aToro Heobxomumo mienkayth JIKM Ha 3Hauke
cOopku B Opay3epe U B OTKPBIBIIIEMCSI MEHIO BEIOpATh MPEAINOCIICHIO CTPOKy, «CBoiicTBa Inventor.
[Tocne yero oTKpoercs MEHI0O HACTPOMKH CBOMCTB, B KOTOPOM HYKHO BBIOpaTh MOCIEIHION BKIAJKY
«Dusnvyeckue». B oTKpbIBLIEHCS BKJIAJKE MOKHO YBUJETh IUIOTHOCTh MaTepHalia, MOCJIE YCTAHOBKHU

TOYHOCTH H BLI60pa KHOITIKHU ((OﬁHOBI/ITL», nporpamMma camMa pacCuuTacT OCHOBHBIC CBOﬁCTBa, npucymue

KOMIIOHEHTY C YYETOM MaTepuaa.
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Puc. 3. CpoiicTBa MaTepuanos

HCO6XOI[I/IMO 3aaaTb BCEM KOMIIOHCHTaM C60pKI/I, Matepuall: CTajldb HEpPKaBeOlas, TCKCTypa

BHEIIIHETO KOJIBIIA: MPO3PAYHbI KeJIThIH.
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Puc. 4. [Toqmunank ¢ MaTepraioM U TEKCTYpaMH
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Hanee cnemyer mepeltu K co3faHuio (OTOpPEATHMCTHYHOrO H300pakeHus. Ilepen co3manuem
peHepa HeoOX0AMMO HACTPOUTH ClieHY. JlJisi HaCTPOIKHU CIICHBI HEOOXOAMMO TIEPEUTH B KIaAKy «Bumy».
Heo0xo1mMo yCTaHOBUTH CIIEIYIOIINE TApAMETPHI:

Ctuiib 0TOOpaKCHUS: peaMCTHYHbIN

Tenu: Tenu Be3ae

Bua: nepcnekTHBHBIH

HcTouHuk cBeTa: 1Mo KeJTaHUI0

[Tocne yero cToUT HACTPOUTH MOJIOKEHNE KaMephl U Ha)KaTh Ha KHOIIKY «TpaccupoBKka Jjgy4ei». I[locne
CO3J]aHus1 YEPHOBOI'O PEHJEPA HYKHO U3MEHHUTh OCBEILIEHUE U «TOYHOCTh MaTepuaioB» Ha «TouHoe» u

AOXKIAATHCA CPECAHETO KAaYCCTBA I/I306pa)KeHI/I$I.
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Puc. 5. @oropeanuctuyHoe n300paxeHne

[Tocne co3nanus poTopeanncTUIHOro N300paxeHust, He0OX0IMMO ero coXpaHuTh B popmare JPG
B COOTBETCTBYIOIIYIO MANKY C IPOEKTOM.
Co3manne aHUManuA

Annmarust paboThl MOIIMIUITHUKA OyieT co3ana B cpene «CxeMay.

SR ] -@ QA frds

Puc. 6. Cpena «Cxema»

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanuna 144 u3 188)



[Ipunoxenue 2.5. «[lopsaok BeIMOIHEHUS paboT» K MeponpusiThio Ne2

[Tocne BEIOOpa COOTBETCTBYIOIIEH Cpe/bl, HEOOXOMMO YKa3aTh MyTh K COOpKe.
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Puc. 7. Ilytb k cOopke

Crnenyer 3a7aTh BpallleHHME BHYTPEHHEMY KOJIbLly, CEmapaTropy M TejaMm BpaileHus. s 3toro

HE00X0/AMMO BBIOpaTh KHOIKY B MaHENW MHCTPYMEHTOB CABHHYTh KOMIIOHEHT, Jlajiee HY>KHO BbIOpaTh

Ka)KJIbId KOMIIOHEHT,

KOTOPBIH Oy/IeT coBepIlIaTh BpallleHHe, BHIOUPATh ClIeAyeT KOMIIOHEHThI T00YEPEHO

¢ 3akaron xiasuureii Ctrl.

B OTKPBIBIIEMCA MCHIO KOMIIOHCHTA CJIICAYCT IOMCHATHL AKTHUBHOCTH KHOIIKH «l'[epeHeCTn» Ha

«IToBepHYTB».
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Mozens Cemmnap Kamepa Heprex My6nukauws

Mogens X Bugut o X =

5 cooprat

+ [# cuenar

Wcnonb3osaTe Komasay
"Hosblil BMA CHUMKA" Ans
CO37aHus BUAA CHUMKA.
Buas! cHuMKoB
ucnonb3yloTes Ans
CO3AaHUS BUAOB YepTexeil
wnK Ans nydnukaumuu
PacTpoBbLIX H300pakeHuil
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Puc. 8. Hactpoiika aHumanuu
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[Tocne yero HEOOXOAMMO YCTAaHOBUTH TPaayC MOBOPOTA, IIEIKHYB Ha HEOOXOAMMBINA CHEKTp
MMOBOPOTA, BCETO CIEKTPOB IMOBOPOTA TPU COOTBETCTBEHHO, 1O OJHOMY B KaXKJIOM HM3MEPEHHUH, BCE TPU
CIEKTpa TMOSBISIOTCS IOCIIE BBHIOOpAa KOMIIOHEHTOB M TIOJTOTOBKM WX K aHuUManuu. HeoOxommmo

ycTaHOBUTH yroil moBopota B 1300 rpamycoB, Takke HYKHO YCTaHOBUTH BpeMs, 3a KOTOpoe OyneT

OCYILIECTBISTHCS TIOBOPOT, BPEMs [TIOBOPOTA 5 CEKYHI.
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Puc. 9. Hactpoiika anumanmm

Ilocne gero CICAYCT NIPUMCHUTL BCC HeﬁCTBHH " Ha’KaTb Ha KHOIIKY «OK».

Bce HeO6X0)II/IMBIe )IGfICTBI/ISI BBITIOJTHCHHEI. I[J'ISI MMPOUTPBIBAHUA aHMMAIIUU €CTh COOTBETCTBYIOIIAA

MNawens packagposok X+ =
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Puc. 10. Knomka 3amycka aHUManuu

Jnis peniepa BUeO HYKHO BBIOpaTh KHONKY «Bugeo».
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Puc. 11. Knonka «Buneo»

OTKpoeTcsi MEHIO HACTPOWKH pEHaepa, B KOTOPOM HEOOXOIWMO OOpaTWTh BHHMAaHHE Ha

CIIEYIOIHE TTapaMeTPhI
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Puc. 12. Hacrpoiika penjiepa

[Tocne HacTpoilku HEoOXOIUMO MpPHHATH Bce aAeWcTBUsA. [lo 3aBepiieHHIo peHiepa, BHIIEO
aHUMaluK OyJeT HaXOAUTCS B COOTBETCTBYIoLIEH namnke. [Ipenonasarens fgenaer pUHATBHYIO IPOBEPKY

padot, MpoBOIUT PedIICKCHIO.

IIpakTnyeckas padora Ne42.
Ilpoexkm «Pedykmopy. 3yduameoie Mexanu3movl U nepeoamounoe OmHouerue.

IHopsiaok BhINOJIHEHHS PA0OTHI

Jannas paboTa HE COIEPKUT MPAKTUIECKYIO PAOOTy CITyIIaTeNIeH.
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IIpakTnueckas padora Ned3.
IIpoexm «Pedykmopy. IIpoekmupoeanue 3y6uamozo 3ayenienus.
Hopsinok BbINOJHEHUS PadOTHI

Cozz{a}me MUJITHHIAPUAIECCKOI0 3y6anor0 3anecnJIcHus.

Puc. 1. Monens penykropa

B xadecTBe ciieyromero TUIoBOro MpoeKTa OyaeT CMOISITHPOBAH IPOCTSHININN OTHOCTYIEHIATHII
PEAYKTOp C IMIMHIPUYECKUM 3yOdaThIM 3aneriieHueM. J[s mpoeKTHpOoBaHUS Pa3iHYHbIX OOBEKTOB B
Inventor, ecTb Tak Ha3bIBa€Mble T'€HEPATOPHI, KOTOPBIE IMO3BOJSIOT OBICTPO CO37aBaTh OOBEKTHI MO
3aJaHHBIM ~ mapamerpaMm. Jlis  co3maHus  3yO0uaTOro  3aleIUIeHHUs, MOXHO  BOCIIOJB30BaThCS
COOTBETCTBYIOIIIUM T'€HEPATOPOM, KOTOPBIA JIOCTYIIEH B Cpefe - cOOpKa, BKJIAgKa - MPOEKTHPOBAHHeE.
JlaHHBIA MOYJb TIO3BOJISIET T€HEPUPOBATh pPa3IMUHBIC 3yOuUaThle 3aleIUICHHs, HEO0OXOJWMO BBIOPATh

pellieH e - HUJINHIPHYECKOe 3y0uaToe 3anenieHune.
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Puc. 2. Co3nanue 3y04aToro 3aneruieHus

[Tocne BbIOOpa COOTBETCTBYIOLIETO MTYHKTA, OTKPOETCSI FTeHEPaToOp KOMIIOHEHTOB

MUINHAPUYICCKOT'O 3y6anoro 3alCIIJICHUA.

leHepatop KOro 3y6uaTtoro -
& Mogens f Pacuer =g a
Obuwee A
Buibop Mogenn Yron npodpuns Yron HaknoHa 3y6a i 3,0000 6p
[Konnecrso ay6bes v| [ 20,0000 rpan v|[o.0000rpan 5] EI B 1,4031 6p
Tpebyemoe nepefaTouHoe OTHOWEHUE Buibop koapuumenTa cHelleHns 3y6uaroe koneco 1
B ~|CIewmpeme omsoserenscui o . 53200
— d 50,000 MM
Mogynb MexoceBoe paccrosHie 06LuiT Ko3PUUNEHT CHeLLeHns 4 S
,800 MM
[2,000 wn ] [200 v]  [o.00006p o] | npoaworp... | o et
3y6uaToe koneco 1 3y6uatoe Koneco 2 %5 -0,6425 6p
e — fommar V(K] Wnmoneoan % s
rpaHe rpaHs s, 0,9271 6p
Konuuecrso 3ybbes IZIE » Konuuecrso 3ybbee @ n y b, 0,4000 6p
_ NAOCKOCTL: 75 6p > NA0CKOCTH 3ybuatoe Koneco 2
e — . e ———
LWupuHa rpanm KobpuumeHT cHelLieHns WupuHa rpanm KoadbduumeHT cretienus d, 153,200 MM
[20m >|[0.0000 6p >] [20 1m >|[0.0000 6p >] ||d 150,000 11
4 145 00N rase
13:14:08 Mogens: 3y6uatoe koneco 1: (X) meHbe Ly 6es yknona (x)
13:14:08 Mogentb: KonuecTeo 3y6bes NPONopUMOHALHO ~ CHUMKM OAHIX 1 TeX e 3y6bes BLINOHSIOTCA OTHOCHTENLHO PerysipHo
13:14:08 Pacyer: CooteTcraue npu nog6ope B npouecce pacyeral

o |_peccamare || ok || omens |[<]

VcxopHbifi napameTp Tun pasmepa [I0CTIDKeHHE MeXOCEBOr0 PAcCTosHUs
(@ Nepenaroutoe oTHOWeEHME @ Moayns (@ MNonpaexa 3y6bes
() Konuuecrao 3y6ses (O AvamerpansHsii war (O Vron Haknoka 3y6a
Pazmepi 3yfbes
3ybuatoe Koneco 1 [V]3y6uaroe koneco 2
ARG T BEICOIEr ORI SyCa a=[ 0.8000 6p v] [0.8000 6p v]
3a30p [ 0,250 6p ] [0.2500 6p v
Cupyrenie ocHosanis Hoxian 3y6a o300 v|  [o3swe ]

Puc. 3. Coznanue 3y04aroro 3anernsieHus

B nanHOM reseparope He0OXOIUMO HACTPOUTH CIIEAYIOIINE TapaMeTphI:

TpebOyemoe nepenaTroyHOE OTHOIICHKE: 3.
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MexoceBoe paccrosinue: 100 mm.

3y6uaroe koseco 1

[[upuna rpanu: 20 Mmm

3y6uaroe Koseco 2

[upuna rpanu: 20 Mm

[Tocne BBOJA mapaMeTpoB, HEOOXOIUMO BEIOpATh - paccuuTaTh. [lepenada rotoBa uis CO3AaHuUS.
[To ymonuaHuIo, reHepaToOp CO3JaeT CHENKYy M3 JIByX 3yO4aThIX KOJec, HO Ui JaJbHEHIIeH aHuMaIuu
paboTHI penyKTOpa, HYXKHO CO3[aBaTh, KaX10€ KOJIECO MO OTAeNbHOCTH. [lepBBIM 3TanmoM HEOOXO0IMMO
co3zaTh BeAylee Kojeco. B Bkiiagke 3youaToe kojieco 2(BeJIOMOE) Hy>KHO BbIOpaTh - HeT moaenu. [Tocne
Ha)KaTUs Ha KHOIIKY «OK», BEIyIIee KOJIECO 3aBUCHET HaJl KypcopoM, OJHOKpaTHoe Haxarue JIKM
MO3BOJIUT Pa3MECTUTh OOBEKT Ha paboueld obmactu. Cromt oOpaTHTh BHHMaHWE, 4TO B Opaysepe

MOSIBUJIOCH 0003HAYCHUE MUIMHAPHUYCCKOr'o 3alCIIIICHUSA.

3ybuatoe koneco 2

KoMnoHeHT v

KOMMOHeHT
SNeMeHT

Het mogenu

Puc. 4. Co3nanue 3y04aToro 3aerieHus

2@ o ‘@ Q@ fEs Ritodesklnventor Professionai 20201 1 wronansan [UEETEERRESSIIOE _ & x

dckms  Aumoraunu  Mpopepka  WcrpymenTsi  Ynpasnenve  Baa  Cpen

£
n

Puc. 5. 3ybuaroe xomneco
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[To ananorum cinemyer co3naTh BeoMoe 3youaroe koneco. [locie BeiOopa renepaTopa, HACTPOHKH

B HEM OCTAIOTCSI HEM3MEHHBIMH, CTOMT yOpaTh KOMIIOHEHT 3yOuaTtoe koieco 1, a 3yOuaToe Koieco 2,

HaIIpOTHUB OCTAaBUTL.
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Puc. 6. Co3ganue 3y04aToro 3anerieHus

Kaxnaprit 3 co3maHHbIX 00BEKTOB MOYKHO PENAKTUPOBATh BHYTPH COOpKM HakaB J[Ba pa3a Ha

o0bekTe JIKM. Crnenyer oTpeaakTUpoBaTh OOBEKTHI IO CIEAYIOIIUM YepTexaM (4epTexH MOKHO HaillTH B

MPUIIOKEHUN).
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Puc. 7. Yeprex 3yOuaToro xoneca
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PenakTupoBanue Beayniero Kojaeca BhINOJIHAETCA OJHOM onepanuei BpalieHue.
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Benomoe 3y0uaToe KoJIeco Tak ke ciIeIyeT OTPEeIaKTHPOBATh, 0 CIEAYIOIIEMY YePTEKY.
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Puc. 9. Ueprex 3ybuaroro xomneca
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Heo0xoauMbie peJakTHPOBAHUS BBIITOIHSIOTCS ¢ TIOMOIIBIO TPEX OTIEepaInii:
1. Bpamenue
2. BrimaBiauBanne

3. Kpyrosoii maccus
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Puc. 10. PenaktupoBanue 3y04aToro kojeca
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3y6uatsie Koseca rotToBbl. ClielyeT COXpaHUTh MPOJIEIaHHYI0 paboTy B COOTBETCTBYIOLIYIO MAMKY.
[IpenogaBaTens OCYMIECTBISIET (PUHAIBHBI OCMOTP PabOT OO0yYarONIMXCs, UCIPABIISACT OMIMOKH, JTacT

KOMMEHTApUH, POBOAUT PepIEKCHIO.

IIpakTnyeckas padora Ned44
Ilpoexm «Pedykmop». Mooenuposanue kopnyca noo pamnee cnpoeKmupoganHtsle 0emainu.
IHopsinok BbINOJHEHHUS PA0OTHI

MopenupoBaHue KOpITyca peayKTopa.

Puc. 1. Kopmyc penykropa

[lepByIo mpakTHYECKYIO YacTh ypOKa ClIeAyeT MOCBATUTh MOJIECTUPOBAHHMIO KOpIyca peayKTopa.
[IpenogaBaTento HEOOXOIMMO MPEJOCTABUThH YEPTEXK JETAIM B MaTepUaIbHOM (popmare(pacriedyaTaHHbIN)
6o B anextpoHHoM (daitn). Kopmyc momemmpyetcst 3a 13 ocHOBHBIX neilicTBuil. B metonuke Oynmer
OIMCaH TAaKOM e MOPAAOK ASUCTBUI, KOTOPBII MPEICTaBICH HA KApTUHKE.

Jlns mepBoii onepanuu - BbIIaBIMBaHKE MOTpedyeTcs co3aath 2D acku3 Ha 6a30B0Oil MI0CKOCTH

XZ, acku3 umeet popMy IpsIMOYTosibHUKa co cTopoHamu 210x27 mm.
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Mowck o cripaske  KoManaaM
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Puc. 2. Coznanue kopiryca peaykropa

K 3cku3y Hy)KHO IPUMEHUTH ONEpalMIO BbIIaBIMBAHUE, [NTyOUHA BbIIABIMBaHUS 76.6 MM.

b Mowek no cnpasxe u KoMaHaM

[ W @ B B B ) () 8289 [ g O
3

9 B aciccak s SRR hince n = Awanws  Mpeopasosars &

= npyxura (&, Pebpo xecrkoc ) Passeprka HanpAXeHwi  AMCTOBOY MeTann

Cosgars Mogenvposative _Npeobpazosane

Hauars _ Boizasnusanve Bpauiense
202003

Scas
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Bugasnezmet > o0t #o
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or N & oo o1 |
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Paccrontme A 76,6 M SHHs
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TI08TOPATS GopMY

I R

Puc. 3. Coznanne kopiryca peaykropa

BTOpLIM I[CﬁCTBHCM CO3aacTCA COMPSI)KCHUC, HA BEPTUKAJIBHBIX pe6pax, paanyc CONpsXKCHUA

5 Mm.
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Puc. 4. Coznanue kopiryca peaykropa

Hanee, cienyer npeoOpa3oBaTh TBEPIOE TEIO B TOHKOCTEHHBIN 3JIEMEHT, C TOMOIIBIO OTIEPALIUH

000/104Ka, TOJIIMHA CTEHKU 3aTOTOBKH 3 MM.
-0 TloMeK 10 CpaBke 1 KoMaNaaM
() = H Cm R Penved 85 Mapruposxa a - e |
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Puc. 5. Coznanue kopiyca peaykropa
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Jlnst 9eTBepTOI onepanuy BeIIABIMBaHKE, HEOOX0IUMO co3aaTh 2D acku3 daHIa Ha BepXHEH

IJIOCKOW I'PaHy 3arOTOBKH.

(25

—X T

(223)

e

4

PR AN

(25)

13, 5=

Puc. 6. Co3znanue xopmyca peaykropa

[Tocne mpuMeHeHus ornepalyy BbIAaBINBaHue Ha poduiie, (haHel roToB, BeICOTa (praHna 3 MM.
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Puc. 7. Coznanue kopiryca peaykropa

Crenyromum 3TarioM He0OX0IMMO CO3/1aTh JIBa CKBO3HBIX LMJIMHAPUYECKUX OTBEPCTHSL, O] BaJIbI
3yOuaTbix kojec. s 3To HyxHO co3nath 2D 3cku3 Ha OOKOBOM, IIockol rpaHu ¢uiaHna. Tak Kak
3yO4aroe 3ameruieHue ObUI0 COPMUPOBAHO Ha MPOIUIOM 3aHATHH, B KAadyeCTBE BCIIOMOTATEIbHOU
TreOMETPUH, B CKH3€ MOXKHO HApHCOBAaTh OKPYKHOCTH, B KOTOPbIE€ MOXKHO ObUIO OBI BNUCATh TOTOBBIE
3yO4arsle Kojeca, OTBEPCTUE MOJ Bal BEIOMOTrO KOJECa COCTABIAECT 25 MM B paJuyce, M0 MOIMINUITHUK
(mpouuTEIid MPOEKT) OTBEPCTHE MO Ball BEAYIIEro Koieca obOnagaer paauycom B 12.5 mMm. MexoceBoe

paccrosiaue 100 mm.

Puc. 8. Coznanue kopmyca peykropa
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Crnenyromias onepanus - BbIJJaBIMBaHNE, B KQ4eCTBE MPOQUIIeH UCIIOIB3YETCs MPEIbI YT

9CKHU3, BLIBOJ OIIC€palvU - BBIMUTAHUC, pACCTOAHUC - HACKBO3b.
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Puc. 9. Coznanue kopmyca pearykropa

Jlaytee HY)KHO c0o31aTh (IaHEI B palioHE OTBEPCTHIA O BaJbl. J{JIsl CO3/1aHus omepauu
BBIJIABIIMBAHUE CIIEIyeT CO3/1aTh ICKHU3 Ha OOKOBOH TUTOCKOW rpanu (iaHma. [Tpu co3nanmu dckn3a

YILO6HCC 6YI[CT MOJIb30BATLCA ITPOCTITUPOBAHUEM I'€OMCTPUUN U UHCTPYMCHTOM 06pe3aTL TOJIIMHA

¢dnanmna 3 MM.

Puc. 10. Co3nanue kopiyca peaykropa
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Ha nanusbIit npo¢uiie MpUMEHsIeTCs OTiepalus BbIIaBINBAaHNUE, PACCTOSHIE BBIAABIMBAHUS 17 MM.
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Puc. 11. Co3nanue xopiryca peaykropa

Crenyromum 3TaroM He0OX0IMMO CO3/1aTh CONPSDKEHUE B MECTaxX COelMHEHMs (pIaHLeB, paauyc

COMPSKEHUS 5 MM.

Awanus  Mpeobpasosats &
| Wanpaxewwii  AWCTOBOM MeTann

Tl 30-wonens
g !T a B Caenr R Penvedy & Maprposka
& nosr @2 Hacneposarve ) Mnnopr
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Puc. 12. Co3nanue kopiyca peaykropa

Taxoke, HEOOXO0IMMO, HCIIOB3YSI OTIEPAIIHI0O CHMMETPHYHOE OTPaKEHHE, KOTTMPOBATH TIOCIICIHHE

J1Ba JIeHICTBUS HA IPOTUBOIIOJIOKHYIO CTOPOHY JE€TAJIH.
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Puc. 13. Co3nanue xopiryca peaykropa

Crenyromas onepanys KacaeTcsi Co3JjaHus HIDKHEro (uiaHIa Kopryca, HUKHUH (raaHew
UJCHTUYHBINA BEpXHEMY, 3CKU3 BepxHero (haHla npeacrasieH Boiule. Boicota ¢uanna 3mM. Bricota

¢mana He BIMET HAa rabapuTHBIE pa3Mepbl Bcero KomrnoHeHnTa! [Ipu BEIIOTHEHUH OoTepaiiu

BBIJIaBJIMBAaHNE, HAIIPABJICHHUE CIIEAYET BEIOPATh - 0OpaTHOE.
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A @ Do Arene B Mapxposka =]
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Puc. 14. Co3nanue kopiyca peaykropa

B xauecTBe 5 BeIIaBIMBaHUsA co3aaeTcs Npo(uiIb B BUIE IBYX NPSIMOYTOJIbHHUKOB.
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Puc. 15. Coznanue xopiyca penykropa

[Tocne mpuMeHeHMs BbIIABIMBaHUS, 00Pa3yIOTCS OMOPBI.
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Puc. 16. Co3nanue kopiryca peaykropa

Ormopbl HYXHO CKOITHPOBATh U HA IPYTYI CTOPOHY PEAYKTOpA.
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Pexum oxuaanvs

Puc. 17. Co3nanue xopiryca peaykropa

[Tocnennum aelicTBueM, HEOOXOIMMO CO3/1aTh CONPSHKEHUE Ha pedpax COPUKOCHOBEHUS KOpITyca,
(1aHLEeB U OMOP PaiuyC CONPSIKEHHS 5 MM.

b Mowck N0 cnpake 1 KoMaHaaM
I:D:;' !] B Caonr R Pemved

Hauare _ Buigasnvsanve Bpauienve L 4 tiacre st JE B8 Vinoor
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03AaTb.

Pexim oxuaaHus

Puc. 18. Co3nanue kopiryca peaykropa

Kopmyc penykropa roros.
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IIpakTuyeckas padora Ne45.

IlIpoexm «Pedyxkmopy». Mooenuposanue Kpvluiku pedykmopa.

Co31aHue KpPbINIKU PeIyKTOpa.

HOpﬂ)IOK BbIIIOJTHCHUSA paﬁoTbI

Puc. 1. Mozenb KpbIIIKH peayKTopa

Co3zmanue KpBIIIKA PEeAYyKTOpa COCTOUT U3 8 OTIEpaIIHid.

J1y1st mepBoOit orepaluy BbIJaBIMBaHUE HEOOXOIMMO CO3aTh CIEAYIONUN dCKu3. [IJist HarJasiIHOCTH CTOUT

CO3JaTh B BHJE BCIIOMOTraTeIbHOU TeOMETpHUU OBC OKPYXHOCTH, DMUTHUPYIOIIHUEC B 3CKU3C SY6‘18.TYIO

nepeaavy. OTTankuBasch OT BCIOMOTaTeIbHOMN TCOMETPHUH CO3ACTCA HpO(l)I/IJ'IL KPBIIIKHU KOpITyCa.

)2

JSL,Z

L

Puc. 2. Co3ganue KpbIIIKA PeTyKTOpa
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B xauecTBe BBITABIMBAHWS HCHOJIB3YyeTCs 3CKn3 npoduist. PaccTosHue BhigaBauBaHUS 27 MM.

HaHpaBJICHI/IC BbLAABJIMBAHUA - CUMMCTPHUYHOCTD.
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Puc. 3. Coznanue KpbIlIKH PeIyKTOpa

Crnenyronum IeWCTBUEM CO3/IaeTCs COMPsDKEHUE Ha BHEMTHUX peOpax. Paamyc conpspkeHus 5 M.

Tunossie . *[napin ¥ Mowck no cnpaske 1 Komaraam

A 8 & % 2 & Mapwposa ] ®
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Puc. 4. Coznanue KpbIIIKU peayKTOpa

HeobOxonnMo nmpeoOpa3oBaTh TBEpAOE TEIIO B TOHKOCTCHHBIN 3JIEMEHT, TOJIITUHA CTEHKH 3 MM.
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Puc. 5. Coznanue KpbIIKH peyKTopa

[locne uero co3naercss QuaHel KpbIKH, (aHel co3JaeTcs WJIEHTHYeH (aaHuaMm Kopiyca

peaykropa. Tonmuna dianna 3 M.

Puc. 6. Cozmanue KphIIIKU peayKTOpa
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Jlanee HYXHO CO3JaTb CKBO3HBIC OTBCPCTUSA IMOA BaJIbl, AJId 3TOr0 CO34aCTCA 5CKU3 Ha 60KOB0ﬁ,

IUIOCKOW MOBEPXHOCTH (pIIaHIIa B BUJE JBYX OKPYXKHOCTEH, 1uameTpom 25 u 50 Mm.
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Puc. 7. Coznanue KpbIIKU peayKTOpa

[Tocie "ero cinenyeT BBIIABUTh JAHHBIN MPOQHIL HACKBO3b.
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Puc. 8. Coznanue KpbIIKU peyKTOpa

JUJ1st CO3JaHHBIX OTBEPCTHH HEOOXOIMMO CO3aTh (uraHell, (hIaHel Uik OTBEPCTUI UMEET TONIIUHY

B 3 MM, riryOuHa ¢uanna 17 mm.

[Tpunoxenue 2.5. «[lopsa0K BBITOIHEHUS paboT» K MeporpHusTHio Ne2
(ctpanuma 167 u3 188)



[Mpunoxenwue 2.5. «[lopsmok BeITOTHEHUS paboT» K MeponpusiTaio No2

Tovex N0 cnpaske 1 Komakaam

3D-moaens

Z o

a ~ °

.‘ B Caour R Penved 85 Maprsporka

Hauars  Buizapavsanve Bpauene B o & Hacnenosanme ) Mamopr Oreepcrve ConpmmmeL Avanus  Mpeobpasosats 6
SRR = Npya (B Pebpo xecxocu B Passepra [ W anpaxewsii  AvCIosoR werann

S Cosaams Vismerums ~ Awanus | Pabouvie dnemens  Maccus | Co3nanvie npou3sosHoi opmi  Mosepxoct Moaeawposarive _[peobpasosative
Magen Canicra X [+
Bugasnusarmes > dows7 1
¥ Teoverpus ssona

Npopum K I Npogane: 2 @
[ 7 g

v Pexim
Hanpasn...  wf Obpauero
poccroan.. (17,000m) = [1
o lﬂrml[{
¥ Buson

Torwiec... @ﬂ CIRE
¥ [lononHuTensHbie ceoiicTsa
KowycA 0,00 pag - B
[o8TOPATS GopMy.

[ [#]

Buibepure npods. Mcnonssyiite [CTRL] (41w [SHIFT]) + Wenuok A1 OTeHs! B6i60pa

Puc. 9. Coznanue KpbIIKH peyKTopa

[Tonydennsle QuaHIpl, CIETyEeT OTPA3UTh U HA IPYTYIO CTOPOHY.

% Mowcx Mo cnpagke 1 KoManaam

Ig !] B Caonr ) Pensedy &, Mapraposxa

Hauate _ Boinasausanve Bpauierive B siojr @2 tiscrenonsiine ) Munopr — ]
2D-30km3 = npypxama [, Pespo xecroc §l Passepra r i | 8a I
Cospats Avanus  Pabouve snementsl | Maccus  CO3AaHME NPOM3BONLHOR GOpMbI Mo

PeXUM OXMABHNS.

Puc. 10. Co3nanue KpbIIKU peIyKTopa

[TocrenHedt orepanuei SBISETCS CO3JaHUS CONPSDKCHHS Ha pedpax coenuHeHUs (IaHIeB U

KPBILIKH, PaNyC CONPSKEHUSA 5 MM.
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r Professional 2020 KpbiluKa peaykTopa b Mowck no cnpasxe v komanaam 2 Bxoascypkeu~ W @) -

Saws

Conpaxenye : Conpsxetine?

1L}

Puc. 11. Co3nanue KpbIIKA peIyKTopa

Kpsiika penxykropa rorosa.

Crnemyer COXpaHHTh NpPOJACIAHHYIO paboTy B COOTBETCTBYIONIYIO mamky. lIpemomaBarenb
OCYIIECTBISIET (PUHAIBHBI OCMOTp pabOT OOy4aroUIUXcs, UCHPABISET OIIUOKH, aeT KOMMEHTapHH,
MIPOBOJIUT peQIIEKCHUIO.

IIpakTnueckas padora Ne46.
IlIpoexm «Pedyxkmopy». Haznauenue ounamuueckux 3agucumocmeit u cOOpka uzoenus.
ITopsinok BbINOJIHEHHS PadOTHI
Co31aHue TMHAMHYECKHUX 3aBUCUMOCTEI.

JnnaMuueckre 3aBUCUMOCTH TTO3BOJISIOT MPOBEPSTH MPABUILHOCTH PA0OTHI MEXAHU3MOB U
HarJIsiJHO IEMOHCTPUPOBATh IBUKEHUE BpALllEHUE UITU MOoCcTynarenbHoe. [Ipexae yem coznaTth
JTUHAMHYECKYIO 3aBHCUMOCTh, HEOOXO/IMMO YCTaHOBHUTH 3y0OUaThie KOJeca Ha ONpeAeIEHHOM PacCTOSHUN
JPYT OT ApYTa, C yYETOM MEXKOCEBOT0 PACCTOSIHUS M IPYTUX MapameTpoB. s Toro, 4ToObl CO37aTh

JTUHAMHAYECKYIO 3aBUCUMOCTh, HY’)KHO CO37[aTh HOBYIO COOPKY M BCTABUTh BEAYIIEE M BEAOMOE 3y0UaThie

KoJieca.
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Chopra

Pexum oxvaans

Puc. 2. 3y6uatsie konéca

Jlanee, CTOUT ¢ MOMOIIBIO 3aBUCUMOCTH COBMEIIEHUS, OTPAHUYUTH CTETIEHU CBOOOBI, BEAyIIEH
[IecTepHH, TaKuM 00pa3oM, 4TOOBI OHO MOTJIO COBEpIIATh TOJBKO IBMXKEHHE - BpaimieHus. (s storo
HY)XHO CO3JIaTh psiJ 3aBUCHMOCTEH. [lepBoii 3aBHCHMOCTBIO, HEOOXOIMMO COBMECTHUTH OCh BpPAIICHUS

IIECTEPHU C OJTHOM U3 OCHOBHBIX OCEH BCel COOPKH (B IpUMEPE HCIIONIB3YeTCs OCh Z).
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Puc. 3. 3amanue 3aBUCUMOCTEMN

[aiee cienyer co3aaTh 3aBUCUMOCTb COBMEILIEHUS MEXKy HUYKHEHN INIOCKOW I'PaHH, BELyLIEl
IIECTEPHU U OJIHOM U3 OCHOBHBIX IIOCKOCTEH Bece cOopku. CTOUT 0OpaTUTh BHUMAaHKE, HA TO, YTO
3aBUCUMOCTb HYKHO CO3/1aBaTh C Y4E€TOM IOCIEJHEN CO3/1aHHON 3aBUCMMOCTH, B IIPOTUBHOM CIIy4ae

BO3HHKAET MIPOTUBOpEUHE (B IpUMEpe BhIOpaHa MIIOCKOCTh XY).
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Puc. 4. 3aganue 3aBUCUMOCTEM

Jlarnee crenyer co3aTh COOCHOCTh CO CMEIICHHEM PaBHOMY MEXOCEBOMY PACCTOSIHUIO 3y04aToro

sarermieHud 100 MmMm.
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Crnenyromue aeicTBue. YCTaHOBKAa OCell BpallleHHs IIECTEPEHOK TaKMM 00pa3oM, YTOObl OHM

JIC)KaJIn B OI[HOﬁ IIJIOCKOCTH. COSI[aeTC}I 3aBUCUMOCTb COBMECIICHUA MEXKAY OCBIO Bpalll€HUSA BEAOMOI'O

3y04aToro kojeca U 6a30BOM IJIOCKOCTH.
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Puc. 6. 3aganue 3aBUCUMOCTEM

Jiist TOTO, 9TOOBI 3yOBst HE TIEpECeKalIn APYT IpyTa BO BpeMsl aHUMAIIHH, CIIEAYeT IPOBEPHYThH

KOJIECa BPYYHYIO COOTBETCTBYIOLIMM 00pa3oM.
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Puc. 7. YcraHoBKka Koj€c B HY)KHOE TIOJIOKEHUE

HOCJICI[HI/IM HCﬁCTBHeM HYXHO CO31aTb TMHAMHUYECKYIO 3aBUCHUMOCTb. Z[J'Iﬂ TOTO, YTOOBI BBI6paTL
JUHAMHUYCCKYIO 3aBHCHMOCTb, HYXKHO BBI6paTI: KHOIIKY - 3aBUCHUMOCTb, B OTKPBIBIIEMCA MCHIO

HE0OXO0TMMO MEePEKITFOYUTCS Ha BKIAJAKY TUHAMUYECKHE.

3aBUCMMOCTU B CHOpKe X
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Puc. 8. 3amanue 3aBucuMocTei

B MeHI0 HacTpoiKH yKa3bIBaeTCs MepeaaTouHOe 3HAYCHHE PaBHOE 3, TUT 3aBUCUMOCTH - 3yOuaTas
nepenayva, pemeHue - Hazaj. [locie HacTpoiiku He00X0IMMO BBIOPATh IIMJIMHIPUYECKUE TPaHU 3y0daThIX

KOJIeC, KOTOpBIE OYIyT COMPHUKACATHCS TIPU COBEPIICHUN PaOOTHI.
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Puc. 9. 3amanuve 3aBUCUMOCTEN

ITocme MNPUMCHCHUS, TMHAMHWYCCKad 3aBUCUMOCTD CO3J1aHa.

Co31aHue cOOPKU ¢ UCMOJIb30BAHMEM MOJACOOPKH MOAIMITHUKA

Jlnis mpoBesieHus ciaeyoeil yacTu 3aHATHs TOTPeOyeTCst KCII0JIb30BaTh MPOILIBINA MPOEKT -

MOAIIHITHUK.

Jlist co3nanus cOOpKH HEOOXOIMMO 3arpy3UTh K UMCIOIIHICS COOpKe 3yO0UaThIX KOJIeC

CJIEIyIOIINE KOMIIOHEHTHI: KOPITYC PEAYKTOPA, KPBILIKA PELYKTOpa, MOAIIUITHUK.
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Puc. 10. Co3nanue cOopku
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Puc. 12. Co3nanue cOopku

st Oymyiieit ocu BeJOMOM MIECTEPHH YCTaHABIMBACTCS JBA MOIIUITHAKA
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Puc. 13. Co3nanue cOopku

[Tociie ycTaHOBKM MOAIIUMITHUKOB, HAJIEBAETCS KPBILIKA HA KOPITYC PEAYKTOpA.
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Puc. 14. Co3nanue coopku

IIpakTnueckas padora Ne48.
IlIpoekm «Pedykmopy». Anumayua pazoopku mexanuzma.
IMopsiiok BbINOJIHEHUS] PA0OThI

Co3nalme CX€MbI pa3HocCa BCEX KOMITOHECHTOB.
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OTO 3aKJIIOYUTENBHOE 3aHATHE KacaeMo NpoeKkTa peaykrop. JlaHHoe 3aHsATHE MOJHOCTHIO
MTOCBSIIIICHO CO3/JTAaHUIO B3PBHIBHOM CXEMBI HITH CXEMBI pa3HOCA BCEX KOMITOHEHTOB, JIJISl CO3/JaHUS B3PBIBHOM
CXEMBbI UCHI0JIb3YeTCs cpesia cxema. Cpenia cxema yKe 3aTparuBaiach Ha MPOIIbIX 3aHIATUAX ISl CO3/1aHUs
aHUMaluu paboThl MOAUIMITHHKA, HA 3TOM 3aHATUU CIEAyeT MpoBecTH Oosee MoaApoOHBI pa3dbop

untepdeiica padoueit cpenpl. s co3ganusi aHuManuu pazdoopa Bcero MexaHuzMa norpedyercst cOopka

MPOEKTa PEITYKTOP.
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Puc. 1. Cxema pa3zHoca peaykropa

Hutepdeiic cxeMbl 1eMUTCS Ha HECKOJIBKO OCHOBHBIX YIPABIISIIONIUX OKOH. [IepBoe OKHO - 3TO

JIEHTAa, B HEH pacroJiaratoTcsi OCHOBHbIE HHCTPYMEHTHI.
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Mozens Cemunap Komnonent Kamepa Yeprex Ny6ankaums

Puc. 2. UnTepdetic co3panusi cCXeMbl pa3Hoca

Crenytolee OCHOBHOE OKHO, 3TO Opay3ep, B HEM 0TOOpayKaroTCsl BCe ICHCTBUS M3 KOTOPBIX OyaeT

COCTOATH BUACO CXCMHEI.
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] choprat
+ [ cuerar

Puc. 3. UaTepdeiic co3manus cxemsl pazHoca

[Tocneanee okHO 3T0 time line. B Taiim naiiH oToOpaxaercs BpeMs 32 KOTOPOE COBEPIIEHHO TO
WM UHOE JIEHCTBUE.
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Nakens packaaposok X+

Storyboardl
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Puc. 4. Untepdeiic co3nanus cxemsl pazHoca

Ha nepBom stane pazbopa peaykropa HE0OXOAMMO OTKPYTUTh O0NITOBOM Kpemnex. Pegykrop umeer
4 Gonta u 4 raiiku. CHauana OTKpy4yMBarOTCs BUHTHL. OTKpyyMBaHHME BUHTOB HYXHO HPOM3BOIUTH
OJTHOBpeMeHHO. JlaHHBIN npoliecc OyIeT COCTOATh U3 HECKOJIBKUX JEHCTBHMA, 3TO NEepeMeIeHne BUHTOB C
OJTHOBpEMEHHBIM BparieHueM. Kaxnoe aelictBue Oyaer 3aaaBathes oTenbHO. [lepBoe neiictBue — 3T0

NMEPEMCIICHUC BUHTOB BBCPX. I[J'If[ CABUI'a BUHTOB HY>KHO BBI6paTI) KHOIIKY B JICHTC CIBUHYTH KOMIIOHEHT.
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Puc. 5. CaBur KOMIOHEHTOB

OTKpbIBaeTCS MEHIO HACTPOMKM MHCTpyMeHTa. JlJ1s Hayana Hy>KHO BbIOpaTh 4 BUHTA peAyKTOpa.
st Toro, yToOBI BEIOPATh HECKOJIBKO KOMIIOHEHTOB HE0OX0AUMO 1eiaKkHyTh JIKM c 3axartbim ctrl Ha
KaXJ0M BUHTE. [lanee HacTpanBaeTcs AEMCTBUE CMEIIEHHE C OMOIIBIO0 MeHI0. 1 onpeneneHus
TPAeKTOPHUU C/IBUra €CTh CHEIUAIbHBIN OPUEHTHD B BUJIE TPEX CTPEJIOK, HaJl KOMIIOHEHTOM, €CIIU
MOTSAHYTH 32 OJIHY U3 cTpenok JIKM, TO KOMIIOHEHT HaYHET CIBUTaThCsl B COOTBETCTBYIOLLYIO CTOpOHY. B
JIAaHHOM CJIy4ae, Hy’KHO MOTSIHYTh 3a CTPEJIKY, YKa3bIBAIOIIYIO BBEPX, & TOTOM B COOTBETCTBYIOIIEM OKHE

yKa3aTb paccTOSIHUE C/IBUra - 15 MM.

Puc. 6. CABUT KOMIIOHEHTOB

o pe3ynbTary, Kax/ablii U3 BUHTOB CABUHETCS Ha 33/1aHHOE PACCTOSHUE.
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Puc. 7. CaBur KOMIIOHEHTOB

Hanee, cieayeT yCTaHOBUTh BPEMEHHOM IPOMEKYTOK, 3a KOTOPBIN Oy/1eT MPOUCXOAUTh ACHCTBHUE
CIBUI'a KOMIIOHEHTOB - 2 CEKYH/IBI.

Puc. 8. CABUT KOMIIOHEHTOB

[Tocre gyero HyXHO MPUMEHHTH JIEUCTBHE. Tenepsb B TaMIIallH BHIHO OTOOPaKEHUE JIEHCTBHUSI.

MaHene packagpoeok X +
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Puc. 9. Talimiaitua
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st Toro, 4ToOBI PaCKPHITh TaWMIIAlH, HY)KHO TIOJIBECTH KypCOp K CEpOH JIMHUH U 3a)KaB HA HEM

JIKM, notsHyTH BBEPX.
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Pexum oxuaaHna

Puc. 10. Taimiaiig

B pa3BepHyTOM OKHE BUJHO BCE KOMIIOHEHTBI, KOTOPBIM IIPUCBOEHO JIEHCTBUE, TAKKE C IIOMOIIbIO
TaliMJIaliH MOXXHO OIIPENEIMThb, 3a KaKO€ BpEMs BBIIOJHAET KOMIIOHEHT JEHCTBUE, B Ciydae
HEO0XO0AMMOCTH, MOXHO YBEJIMYUTh WM YMEHBIIUTH BpEeMs, 3a KOTOpOoe OyIeT BBINOJIHATCS JeicTBue
notssnyB JIKM 3a cuHM TPpSIMOYTOIBHUK 0003HAYAIONIMN ACWCTBUE KOMIOHEHTA. YBEIUYUM BpeMsl, 3a

KOTOPOC IMPOUCXOAUT ):[CflCTBHG CABUTI JJIs1 BCEX BUHTOB, C IBYX 00 ABYX C IMOJIOBHHOM CCKYHI.
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Puc. 12. Taiimnaiin
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Takum oOpazoM caBur OONTOB OYJET MPOMCXOAWTH 3a OOJbINEe KOJIMYECTBO BpeMeHH. Jliis
IPOCMOTpA JACHUCTBHUS B PSKHUME PEaIbHOTO BPEMEHH HY)KHO Ha)KaTh Ha COOTBETCTBYIONIYIO KHONIKY Play.
Teneppr HeoOXomuMoO co3aarh BpaimieHue OonroB. CrieayeT oOpaTUTh HAa TO, YTO BpAIIECHUE JOJDKHO
MPOUCXOJIUTh OIHOBPEMEHHO C CIBHUTOM OoiToB. [loaTomMy misi CO3lIaHUS CIEAYIOIIErOo JCHCTBHS

He00X0IMMO MepeIBUHYTh BPEMEHHOI OEer'YHOK B Ha4aJbHOE MOJIOXKEHUE IO TalM JiaiiH, B HOJIb.
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i

Puc. 13. Taiimnaitun

Jis co3gaHus HOBOrO JIeHCTBHSA, BBIOMpAETCs WHCTPYMEHT CABMHYTh KOMIIOHeHT. Jlanee
BbIOMpaeTcss BUHT. B kadecTBe caBura BbBIOMpAeTCs pelIeHUE MOBePHYTh. I[IpoaoKUTENBHOCTD
nercTBus - 2.3 cexyHabl. Jlamee Haq KOMIIOHEHTOM BHWHTOM TIOSIBUTCS 3 CIIEKTpa O0003HAYArOIIHe
HaIlpaBJICHUS BPALLICHUS, KQXIBbIA U3 CIIEKTPOB JIEKUT B OJJHOM M3 OCHOBHBIX ItockocTedt XY, XZ u YZ,
HY*)HO 1oTAHYTh JIKM 3a Hy)XHBIM ClIEKTp M YCTaHOBHUTbH Yrojl paBHbIM Tpem obopoTtam, To ecth 1080

rpagycaM. Tak #e Hy’KHO YYUTBIBATh, YTO 00JIT BHIKPYYHBACTCS, 2 He BKpy4YuBaercs!!!

[ wommomenmoen o< ]

P T

m

[

Puc. 14. Hactpoiika KOMIIOHEHTOB
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Tenepp HE0OXOAMMO NOBTOPUTH JEMCTBUE BpallleHHs MPUMEHHUTEIbHO K KaXKAOMY BHHTY.
AHuManus BpallEHUs] OCTABILMXCS BUHTOB, BBIIOJHSAETCS YYalIUMMCS CaMOCTOSITENIBHO I10J Ha/A30pOM
IIpenoiaBaTes.

Jlanee HEOOXOAUMO CABUHYTH TaliKi, HY’)KHO UMETh BBUAY, YTO FalKM JOJKHBI HauaTh CABUraTh
BHU3, IIOCJIE€ TOTO, KaK OOJT BBIKPYTHTCS U3 raiiku. bynem cuutartk, 4to nocie 1 ceKyH/bpl BEIKpYUYHBaHUS
Oonta, cleayeT CABMHYTH Taiiky BHU3. JlaHHas omepanus BBIOTHSETCSA 10 AaHAJIOTHU C CMEIIEHHEM
00JITOB, BCE TaiiKM HAYMHAIOT CMEIEHHE, MOCcie MPOIMECTBUU | CeKyH/bI, BHU3 Ha paccrostaue 20 MM,

MIPOJIOJKUTENIBHOCTE cMelleHus 1.5 cekyHbl.

Puc. 15. Hactpoiika KOMIIOHEHTOB

[Tocite co3manus aelcTBUsS 00pa30BAIMCh CETMEHTHI HAMPABIISIONICH COOPKU, HX MOYKHO CKPBITh,

HaxaB Ha HUX [IKM u BBIOpaB B OTKPBIBIIEMCSI MCHIO, COOTBETCTBYIOIIHE JICHCTBUE.

Puc. 16. Hactpoiika KOMITOHEHTOB
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Crenyromum neicTBHEM, HY>KHO CHATh KPBILIKY PEIyKTOpa, HO 3TOMY JeHCTBHIO OyAyT MemaTh

BCHTHI, TaK KaK BO BpEMA

CABUI'a KPBIIIKHW, BUHTBI 6y1_IyT €C NCPECCKATh. I[JI?I 9TOr'0 BUHTBI HY?KHO

CABHHYTb B Pa3HbIe CTOPOHBI OT (hianna, Ha pacctossHue 30 MM, Bpemst IeHcTBHs 1.5 ceKyHIbI.
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Puc. 17. Hactpoiika KOMIIOHEHTOB

[Tocne caBura BUHTOB, HY’)KHO CHSTH KPBIIIKY penykTopa. Kpbliika cipuraercs BBepx Ha 170 mwm,

3a 2.5 CEeKyH]IbI.

E O-GHS 50 % W98 meocmasren ~H'=

Mpeacrasnerve |

H 2 &

Bcrasuts Mogens Hosas Hosbi

» Mowck o crpaske u xomarnam | QL Bxoas

= 0

Cospare

)

|

Bugeo Pactposoe usobpaxenue

YA CHUMKa
Mozens

Cemunrap
Mogens X + v

+ 2 casur:1 (15,000 1)
+ () Caonr:2 (-1080,00 rpa)
+ ¥ Casir:3 (-1080,00 rpan)
-0‘“ ) Caewr:4 (-1080,00 rpag)
+ ¢ Caour:5 (-1080,00 rpan)
+ 9 cagnri6 (20,000 )
+ (£ caenr:7 (30,000 uw)
+ (£ Casur:8 (30,000 1m)

Kamepst
Kamepa

BuA uepTexa
Yeprex

KomnoHeHt My6avkaums

Nakens packaaposox X +

Storyboard

"Ts3

Puc. 18. Hactpoiika KOMITOHEHTOB
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Jlanee Hy’KHO BBITAIIUTh U3 KOPITyca IIECTEPHH ¢ BaJlaMU U oJMIHUKamMu. [l 6onee
KOPPEKTHOH paboThl MOKHO PacKphITh B Opay3epe cOOpKY U BBIOMpPATh BCE HEOOXOAUMBIE AETAIN U

noacOopku yepes Opaysep.
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Puc. 19. KoMmmoHeHTHI TOACO0PKHU

B cnydae HenmpaBUIIBHOTO OMNpENEICHUsT HAYaJIbHOW TOYKH CIIBUTA, CJIEAYET BOCHOJIb30BaThCS
KHOITKOM B MCHIO HACTPOWKH CJIBUTA HAWTH, TIOCJIC BEIOOPA TAHHOW KHOTIKU HY>KHO BBEIOPATH ITOIX OISO

rpaHb WIH IJIOCKOCTh, B IAHHOM CITydae MOJXOUT BEPXHS IJIOCKask TpaHb (paHIia Kopmyca peayKTopa.
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CnBur cienyer mpOU3BOIUTH BBEPX, MO OCH Z, PAaCcCTOSIHME CABHra 85 MM, BpeMs AeWCTBUA

2.5 cexyHipl. CerMeHThI HapaBIIAIOMIEH COOPKH - CKPBITh.
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Puc. 21. KoMmoHeHTHI TOACOOPKHU

Crnenyromum elicTBUEM CHUMAKOTCS MOIIMITHUKY ¢ ocel. Paccrosanue casura 110 mm, Bpems

casura 2 cekyHabl. CerMeHTbl HalpaBIIsOLEH CKPBIBAIOTCS.
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Puc. 22. KoMImoHeHTHI TOJCOOPKHU
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JHanee casurarotcst nOMUMHAKA. CABUT MOAIIUIHUKOB HA 20 MM B POTHUBOIOJIOKHBIE CTOPOHBI
OT wiecTepeH, Bpemsi caBura 1 cekyHna. CIOBUT TOMAIIMITHUKOB IMPOU3BOIUTCS JIBYMS JCHCTBUSMH.

CerMeHTHI HaNpaBJISAIOLIEH COOPKU CKPBITH.
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Puc. 23. KoMmnoHeHThI 10JcO0pKH

[ToceqaUM 3TanoM pazseanHsIeM 3youarthie kojeca. lllecTepHu CTOUT pa3BUHYTH B CTOPOHHI,
OJIHUM JICUCTBUEM I Kaxkaou mectepuu. [{nunHa cnura 30MM npogoKUTEILHOCTE 1.5 CeKyHBI.

O6mee Bpems pazoopa 13.5 cexyHz.
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B3peiBHAs cxema roToBa, €CIIH 3aJaHUE BBIITOJIHEHO PAHbIIE KOHIA 3aHATHS, IPEII0JaBaTENb MOKET
00BSICHUTH 00yUAIOIIUMCS O TOBOPOTE U ciBUTE Kamephl. [locieanuM neiictBrueM HE0OX0JMMO COXPAHUTh
paboty B moaxoasumm ¢popMare U COXpaHUTh B COOTBETCTBYIOIIYIO MANKY, COXPAaHEHUU U O KOHBEPTALIUU
cxeMsbl B BUJeo ¢opmar, ObUI0 pacckazaHo paHee. [locie okOHYaHMS CO3/1aHUS CXEMBI, IPenojaBaTeib

IIPOBOJMT MPOBEPKY U pediiekcuio. B kauecTBe qomaiiHero 3ajaHusi, co3lanue cOOpOYHOro 4epTexa.

JlabGoparopHasi padora Ne49.
Jlabopamopuasa paboma «/[opabomka u oghopmaenue binoJIHEHHBIX PAOON)
IMopsinok BHINOJIHEHHUS PAdOTHI

CrnymaTenu AOMKHBI CAaMOCTOATEIHHO MPOBEPUTH HATMYKME U MPABUIBLHOCTD BHIIIOJHEHUS CBOUX
MIPOEKTOB 3a BECh KYypC, BHECTU NOPAOOTKH, €CIU 3TO HEOOXOAUMO. 3arpy3uTh (OTOpEaTUCTHUHBIC
I/I306pa)KCHI/I$I BBIIIOJIHCHHBIX IIPOCKTOB W COCTABUTH HW3 HHUX HNPC3CHTAOUIO C 3aroJioBKaMu,
COOTBCTCTBYIOIIMM  HAa3BaHUAM  IIPOCKTOB. CJIYHIaTeJII/I JOJDKHBI IIOHHUMATb  IIPHUHIMIT pa6OTI)I
pa3paboTaHHBIX MUMU u3aAenuid. Jlanmee cimymaTenu MOATOTABIUBAIOT PEYb, TJ€ OMUCHIBAIOT MPUHIIHI
paboThl  CIPOEKTHUPOBAHHBIX  M3AETUM W OCOOCHHOCTH  KOMIIOHEHTOB,  OO0ECIEeYUBAIOIIUX
paboTOCIIOCOOHOCTh MEXaHM3MOB.

IIo 3aBCPIICHHUHU ITpOoHECCa NOATOTOBKH, HA CICAYIOINIEM 3aHATHUH, IIPOBOJUTCA 3alllUTA ITPOCKTOB.

IIpakTnyeckas padora NeS0
Konumponvnasa paboma «3aujuma npoexkmoe»
IHopsinok BhINOJIHEHHS Pa0OTHI

[IpoBoauTcs 3amnTa Npe3eHTalui 10 BHIIIOJTHEHHBIM MPOEKTaM.

Crnymarenu IOJIKHBI MOHUMAaTh MPUHLMII paboThl pa3paOOTaHHBIX MMM u3aenuid. Ciymarenu
MOJITOTABIIMBAIOT Pe€Ub, TJI€ OMMCHIBAIOT MPUHLHUI pabOThl CIIPOEKTUPOBAHHBIX HU3JEIUNH U OCOOEHHOCTH
KOMIIOHEHTOB, 00€CIIEUYNBAIOIINX pabOTOCIOCOOHOCTh MEXaHU3MOB.

[IpenBaputenbHO, CiIymIaTead AOHKHBI CAMOCTOSITENIBHO MPOBEPUTH HAIMYUE U NPABUIBHOCTH
BBITIOJTHEHUSI CBOMX IPOEKTOB 3a BEChb KypC, BHECTH JOpPAaOOTKH, €CIIM 3TO HEOOXOIHWMO. 3arpy3uTh
¢doTopealuCTUUHBIE W300pa’K€HUsI BBIMOJHEHHBIX IPOEKTOB M COCTaBUTh M3 HHUX MPE3CHTAIHIO C

3aroJIOBKaMu, COOTBETCTBYIOIIIUM HA3BAHHUAM IIPOCKTOB.

[Tpunoxenue 2.5. «[lopsAa0K BBIMOIHEHUS paboT» K MeporpusThio No2
(ctpanurna 188 u3 188)



