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IIpakTuyeckoe 3anaTue Ne 1.
OueHka KOJHYECTBA JIeTajieil B 32JaHHOM JIONMyCKe B BLIOOPKe U3 N JeTaseii

Ilenv padompl: O3HAKOMUTBCA C OJHOW M3 METOJMK CTAaTHCTUYECKOrO aHajau3a
TEXHOJIOTHYECKOI0 MpolLecca

Dopmynupoeka 3adauu: Ilyctb B pe3ynbrare peajln3allid HEKOTOPOTO TEXHOJIOTHYECKOTO
MpoLIecca BBISBICHO, YTO COBOKYITHOCTh M3MEPEHHBIX PAa3MEPOB JIeTallel MOAYMHEHA HOPMAILHOMY

pacrpenenennio ¢ mapamerpamu ', O . OueHHTh KOTHYECTBO neTaneii, (pakTHUECKHH pasMep
KOTOPBIX TOTaJ B MOJIE JOIYCKa 3aJaHHOTO pa3Mepa B BBIOOPKE U3 N JieTaleH.
Memoouka évinoinenus padomeol.
1. [Ipeobpazyiite pazMep AeTaid K HOPMUPOBAHHOM BEIMYHHE 110 (hopMysiaM:
X, — X, —
U, = ATH U, =2"#

2
(o} (o2

rae: Xi. X2 — MakKCUMaJIbHOC M MMHHMAJIbHOC 3HA4YCHHE pa3Mepa JCTalld, 'Ll - MaréMaTu4cCKOC

OXKUJIaHUE CITy4allHOW BEJIMYHHBI, O . JUCTICPCHUST BHIOOPKH.
2. Ucnonb3ys TabnuyHble 3HadeHus (Ttabnuua 3.1), ompenenurte IUIOMAAb MOJA KPUBOU
HOPMAJIHLHOTO paclpeesiCHUs C YIeTOM TPAHMII IOITYCKa Ha pa3Mep.

Ta6n. 3.1. Jlons muiomaay mo KpuBOi HOPMAIBHOTO PACTIPEICTICHUS.

U [0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 |0.50000{0.50399|0.50798|0.51197]0.51595|0.51994|0.52392|0.52790|0.53188|0.53586
0.1 |0.53983|0.54380|0.54776|0.55172|0.55567|0.55962|0.56356|0.56749|0.57142|0.57535
0.2 10.57926]0.58317|0.58706|0.59095|0.59483|0.59871|0.60257|0.60642|0.61026|0.61409
0.3 |0.61791/0.62172|0.62552|0.62930(0.63307|0.63683|0.64058|0.64431|0.64803|0.65173
0.4 10.65542]0.65910|0.66276|0.66640|0.67003|0.67364|0.67724|0.68082|0.68439|0.68793
0.5 |0.69146|0.69497|0.69847|0.70194|0.70540|0.70884 |0.71226|0.71566|0.71904|0.72240
0.6 |0.72575]0.72907|0.73237|0.73565|0.73891|0.74215|0.74537|0.74857|0.75175|0.75490
0.7 |10.75804/0.76115|0.76424|0.76730|0.77035|0.77337|0.77637|0.77935|0.78230|0.78524
0.8 |0.78814/0.79103|0.79389|0.79673|0.79955|0.80234|0.80511|0.80785|0.81057|0.81327
0.9 10.81594/0.81859|0.82121|0.82381|0.82639|0.82894|0.83147|0.83398|0.83646|0.83891
1.0 |0.84134|0.84375|0.84614]0.84850|0.85083|0.85314|0.85543|0.85796|0.85993|0.86214
1.1 10.86433|0.86650|0.86864|0.87076|0.87286|0.87493|0.87698|0.87900|0.88100|0.88298
1.2 10.88493|0.88686|0.88877]0.89065|0.89251|0.89435|0.89617|0.89796|0.89973|0.90147
1.3 ]0.90320/0.90490|0.90658]0.90824|0.90988|0.91149|0.91309|0.91466|0.91621|0.91774
1.4 10.91924|0.92073]0.922200.92364|0.92507{0.92647|0.92786|0.92922|0.93056|0.93189
1.5 ]0.93319|0.93448|0.93574]0.93699|0.93822|0.93943]0.94062|0.94179|0.94295|0.94408
1.6 10.94520(0.94630(0.94738|0.94845]0.94950{0.95053|0.95154|0.952540.95352|0.95449
1.7 10.95543|0.95637|0.95728]0.95818|0.95907{0.95994|0.96080/0.96164|0.96246|0.96327
1.8 10.96407|0.96485|0.96562|0.96638|0.96712|0.96784|0.96856|0.96926|0.96995|0.97062
1.9 10.97128|0.97193|0.97257|0.97320(0.97381|0.97441|0.97500|0.97558|0.97615|0.97670
Ilpumeyanue: llpuBeneHHple B TaOJMIle 3HA4YEHHUS [JIOJIM IUIOMIAAU TOJ KpPUBOM
HOPMaJbHOTO  pacmlpefeNieHuss JaHbl 1S  pa3MepoB  OONBIIUX WO  PaBHBIX
MaTeMaTHYecKOMy OKHJaHUI0. B cioyuyae, korma B Xojae ompeaeneHuss mo ¢opmyne
HOPMHUPOBAHUS CTy4ailHOW BETMYMHBI MOJTYyYaeTcsl OTPHUIIATEIbHOE 3HAYEHHE, TO pealbHas
JIOJI TUTOIIAAM TIOJ, KPUBOW HOPMAJIBHOTO pacrpeiesieHust OyaeT ompeaensrtbes kak (1-
3HaueHUE Ta0NHIIbl 6€3 yueTa 3HaKa).

3. [IpuBenTE TEOMETPUUYECKYIO HHTEPIIPETAIIUIO PEIICHUS 3aa4H.
4. OnieHUTE KOJIMYECTBO JeTalIel, OTaBIINX W HE MOMABIINX B T0JIE JOITYCKa Ha pa3Mep.



Ta6u. 3.1. VicxomHble JaHHBIC JUTsl BBITIOJTHEHUS PaOOThI

No | H o pasmep | n Ne | H o pasMep | n
1 130,75 [03 31,. | 100 11 (16,1 [0,25 |12 |80
2 2886 [03 [2942 |30 12 [30,14 [ 005 |[30%2 |56
3 [13.95 [003 |14, |70 13 (43,05 [ 004 | 43?2 |45
4 [17.93 [0.04 [18414 |20 14 (112 [0,2 11°%4 | 100
5 |161 [005 |1g°2 |75 15 1382 |014 |389% |60
6 [3014 [005 |30 |68 16 | 10,05 | 0,015 |[10™* |40
7 |1425 [0.03 |[149% |50 17 [143 [002 |1492 ]100
+0,22 +0,22
8 1814 [0.04 |1g92 |60 18 | 18,18 | 0,02 [ 1892 |60
9 [6374 [05 [644s3 |70 19 (159 |02 |169, |70
10 [ 5391 |02 [54g1s |20 20 [4791 [02 [48413 [20
Ipumep.

23
3ananme: COBOKYIMHOCTh HM3MEPEHHBIX pa3MepoB JeTalied (3amaH pa3mep 016

IOYMHEHA HOPMAIBEHOMY pacnpeseneHuio ¢ mapamerpamu A =22.92(mm), 9 (Mmm)=0,05. Onenure
KOJIMYECTBO JIeTallel B 33JJaHHOM J0Iycke B BbIOOpKe 3 N=40 neTaneil npu ycilIoBUH, YTO pa3Mephl
pacripeiesieHbl 10 HOpMaJIbHOMY 3aKOHY.

Pemenue

[TpeoOpasyem pazmep JeTanu K HOPMUPOBaHHOM BeIMUUHE 110 (popmynam:

_ X, —
Ul_Xl /l, U2: 2 H

(o3 (o2
rae: X1. Xo — MaKCMMaJIbHO€ U MUHHUMAJILHOC 3HAYCHUE pa3Mepa ACTallu, /J - MaTCMaTU4YCCKOC

OXHIaHue CaydaiiHoi BenmuunHbl, O - qucmepcust BEIOOPKH.
I'panuiel nHTEpBaNa:
_B-2292_ | 22.84-2292

Y005 2 0,05

Hcnonb3ys TaOnuuHble 3HAUCHHs, OINPENCIMM IUIOMAAb TMOJI KPHUBOH HOPMAIBHOTO

pacrpeeneHus ¢ ydeToM IpaHull gomycka Ha pasmep. st U, =16 Tabmuunoe 3HaueHue 0,945,

aia U,=-16 Tabauunoe 3Hauenue 0,055. Hroro 0,945-0,055=0,905 wumm 90,5%.
CrnenoBarenbHo, (90,5/100)*40=36 geraneii momaaaroT B 3alaHHOE TOJIE JOIMYCKA.

-1.6
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Puc. 3.1. 'eomeTpuyeckas HHTEPIIPETALUS PEIICHUS 3aJa4H.

IpakTuyeckoe 3anaTue Ne 2.
HNpenTudguxanus perpecCHOHHON MOIeJIH MPOoLEcca 110 MOC/AeA0BATEIbHOCTH
JKCIEPUMEHTAJIBHBIX TOYEK

Iens pabomosr. O3HAKOMIICHHE C METOAMKON TTOCTPOSHUS PETPECCUOHHBIX MOJICIICH.

Dopmynuposka 3adauu: 110 3a1aHHON COBOKYITHOCTH SKCIICPUMEHTAIBHBIX TOYCK BHIOPATH
BH/JI PETPECCUOHHOMN MOJICIH M BBIMOJHUTD UIACHTU(UKAIUIO €€ TTapaMeTPOB.

Memoouka évtnonneHus padomaot.

1. JIna uaeHTUGUKAIIMN PErPECCHOHHON MOJIETH HEOOXO0AUMO ONPEASTUTh KO3(PPUIIUCSHTHI
PErPECCHOHHON 3aBUCUMOCTH. B KadecTBe PErpecCMOHHON MOJEIM B pPaMKaxX MPAKTUYCCKOM
paboThI IPUHSAT MOJTMHOM BUA:

y=Db,+b,-X, +b,-X,

Kosddumments by, 0;,0, onpenensiores mo cneayromm saBucumoctsm:

b, =y—-b,-X,—b, X,
2. Ompenenute 3HavYeHUs (QYHKIUOHAIHHONH MOJEIM TPH 3HAYCHHAX aAOCIIUCCHI,
COOTBETCTBYIOILINX 3HAUEHUSAM a0CIIMCChI SKCIEPUMEHTAIBHBIX TOYEK.
3. Omnpenenute 3HAUeHHWE “HEBA3OK~ IS KaXIOW OKCIIEPHUMEHTAIBHOW TOYKH U

(GYHKIIMOHATBFHOU MOJIENH 110 hopMyIie
A= Yi -F (Xi)

rae: Yi — 3HAUYeHHe OPJIUHATHI IKCIIEPUMEHTAIBHON TOYKH B COOTBETCTBUH C 3amaHueM; F(Xj) —
3HaueHWe ypaBHeHHs Y= F(X;) mpu 3HaueHMAX Xj, COOTBETCTBYIOIIMX 3HAYCHUSM aOCLUCC
AKCIIEPUMEHTAJIbHBIX TOYEK.

4. OnpenenuTte YUCICHHOE 3HaUeHUEe HOpMEI ["aycca o popmyie:

||f||=\/i(Ai)2 =Ji(vi ~F(x)*




5. Onpenenure yncieHHOE 3HaUeHUE HOpMBI YeObIeBa 1o Gpopmye:

|| = max|A;| = max|Y, = F(x,))|

Ta6u1. 3.1. MicxoHble TaHHBIC TSI BBIMIOJTHEHUS PaOOTHI

Ne Bap. x1; X2 y
1 (4;4) (20;4) (4;4) (20;4) 2.13; 2.51,; 2.88; 3.12
2 (1;2) (20;2) (1;10) (20;10) 1.6;2.71;4.4; 6.91

3 (5;2) (24;2) (5;2) (24,10) 2.23;2.05; 1.94; 1.79
4 (7;12) (20;12) (7,12) (20;1) 11.2;8.8; 4.5; -0.29
5 (10;12) (2;12) (10;12) (2;10) 1.59;1.78; 2.12; 2.51
6 (11;2) (30;2) (11;2) (30;10) 2,5, 13.8; 23.6; 47.6
7 (15;22) (2;22) (15;22) (2;10) 2.5;6.2,9.7, 13.2

8 (21;28) (10;28) (21;28) (10;14) |1.7;3.9;4.2;4.3

9 (1;3) (16;3) (1;3) (16;10) 8.1,9.2;9.9; 10.1

10 (18;29) (20;29) (18;29) (20;10) | 2.41; 3.6; 4.12; 5.86
11 (6;2) (7;2) (6;2) (7;10) 2.5,6.2;9.7; 13.2

12 (8;12) (11;12) (8;12) (11;10) 15.42; 13.14; 12.35; 10.72
13 (1;9) (20;9) (1;9) (20;14) 11.2; 8.8; 4.5; -0.29
14 (16;26) (2;26) (16;26) (2;1) 1.59;1.78; 2.12; 2.51
15 (19;2) (7;2) (19;2) (7,10) 1.7,3.9,4.2,4.3

16 (3;2) (2;2) (3;2) (2;10) 8.1;9.2;9.9; 10.1

17 (31;27) (20;27) (31;27) (20;10) | 2.5;3.1;4.5;5.9

18 (5;12) (20;12) (5;12) (20;1) 0; 0.5; 2.05; 3.2

19 (18;20) (20;20) (18;20) (20;10) | 0.45;0.52; 0.87; 1.12
20 (1;11) (2;11) (1;10) (2;10) 0.45; 0.95; 2.02; 2.65
Ilpumep.

3aganue: I[lo 3agaHHON COBOKYIHOCTH OKCIIEPUMEHTAJIBHBIX TOYEK BbIOpaTh BHUJ

pereCCHOHHOﬁ MOZACIN U BBIIIOJHUTDH I/I,Z[eHTI/I(l)I/IKaLII/IIO €C MapaMeETpoOB.

x1; X2

y

(4:2) (20;2) (4.4) (20;4)

2.13; 2.51; 2.88; 3.12

Pemenue.

I[J'IH I/I,Z[CHTI/I(l)I/IKaI_II/II/I perpeCCHOHHOﬁ MOZCIIN OIIpEACIINM KOB(I)(i)I/II_II/ICHTH perpeccyIOHHoﬁ
3aBUCHUMOCTH. B xauecTBe pereCCHOHHOﬁ MOACIIN IMMPUHUMACM ITOJIMHOM BHIA:

y=b,+b,- X, +b,-X,

Kosddurmentsr Dy, 0,0, onpenensem o crexyrommm 3apucumoctsm:

o, = 200 %) (% =9)- 3 (% =%a) =2 (X =%e)- (% =) T =%0)- (X2 =%o)

| 2 (%) (% =%, ~(2o (% =%) 22z _22))2

Z(Xiz —%,)(V; _7)'Z(Xi1 —21)2 —Z:(xil -%,)-(y, _y).Z(Xil %) (X~ X,)
Z(Xil _Xl)z 'Z(Xiz _22)2 _(Z(Xu —71)-2(Xi2 —22))

b, =—5,625

b, =

b, =0,344;
y=-5,625+0,344-Xx, +3,25-X,

b, =325



OnpenenuM  3HaueHUss  (QYHKIUOHAJIBHOW  MOJENM TNPU  3HAYCHUAX  aOCIIUCCHI,
COOTBETCTBYIOIIMX 3HAUYEHHUSM aOCIMCChl SKCIEpUMEHTANbHBIX Touek. OmnpenenuM 3HaYEHUE
“HEeBSI30K~ JUISI KaXIOH JKCIEPUMEHTAIBHONH TOYKM M (DYHKIIMOHAIBLHOM MOACIU IO (opmyse

A, =Y, —F(X .

=Y —F( '), rae: Yi — 3HAUCHHE OPAMHATHI SKCIEPHUMEHTAIbHOW TOYKH B COOTBETCTBHU C
3aganueM. F(X;) — 3HaueHue ypaBHeHus Y= F(X;) mpu 3HaUCHHSX Xj, COOTBETCTBYIOIIMX 3HAYCHUSIM
abcruce IKCIEPUMEHTATBHBIX TOYCK.

x1 4 20 4 20
x2 2 2 4 4

VY skcr. 3 8 9 15

YV Mo 2,29 7,95 8,79 14,45
AY 0,71 0,05 0,21 0,55
AY? 0,5041 |0,0025 | 0,044 0,3025

OmnpenenuM YUCIIEHHOE 3HaUYeHHE HOpMBI ["aycca mo ¢opmyie:

Il =\/i(Ai)2 = \/Zn:(Yi _F(x)) =

i=1

\/(3— 2,29)* +(8-7,95)* +(9-8,79)° + (15-14,45)* =0,924
Ornpenenum yucaeHHOE 3HaueHue HopMbI Yeoriena 1o hopmyre
|f || = max|A,;| = max|Y, - F(x)|=0,71

IIpakTuyeckoe 3anaTue Ne 3.
Pa3zpa6oTka anropurma nocrpoenusi 3D-Moae/im 1eTaju - TeJla BpalleHust

Ilenv padomsri: O3HAKOMHUTBCS C TPUMUTHBAMU H METOJaMHU MocTpoeHus 3D-monenu
JIeTaliy — TeJla BpallleHusl.

Dopmynuposka 3adauu. Pazpaborath anroputMm noctpoeHus 3D-monmenu neranu Tena
BpauieHus B cucreMme KOMITAC.

Memoouka évitnonnenus padomot.

1. UByuuts yeprex netanu. [IpousBecTH aHanu3 ee KOHCTPYKTHBHOWU (POPMBI, BBISBHUTH
ACHMMETPUYHBIE 3JIEMEHTBI, ONPEICTUTh UX TOJI0XKCHHE.

2. BbiiBUTH MeTOABI (OMEpalii) IMOJYYEeHUS BBISBICHHBIX JJIEMEHTOB, U OOBEAUHUTH
AJIEMEHTHI B TPYIIIHI 110 BO3MOXXHOCTH ()OPMHUPOBAHUS 33 OJIHY OIEPAIUIO C YIETOM OCHOBHOTO
METO/1a TIOTyYeHUS IIEMEHTOB JeTanu «Bparienunem».

3. Ha ocHOBe aHaim3a MOCTPOUTH 3CKH3BI, OMPECSIISIONINEe OCHOBHBIC pa3Mephbl MOJACITH U
(bopMy 2JIEMEHTOB JETalH.

4. BBIABHTD IIOCKOCTH, HA KOTOPBIX OYIYT CTPOUTHCS ICKU3BI, C YIETOM IpeoOpa3oBaHus B
nocnenytomeM 3D-Monenu aerany B MPOEKIIMOHHBIN YEPTEX U B YIPABISIONIYIO IPOrpaMMy IS
cranka ¢ YITY (toxapuoro ¢ UITY cranka wim TokapHO-ppe3epHOro o0padbaThIBAIOIIETO IIEHTPA).

5. Onucath anropuT™ MOCTPOCHUS JETAIH.

Ilpumep.

3aganue: CocrtaBuTh alropuT™M mnoctpoeHuss 3D-momenu Kpeimku. YepTexk KPBIMIKHA
npunaraercs (puc. 6.1).
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Puc. 6.1. McxoaHbliil yepTex KpbIIKH (3a7aHKeE)

Pemenne.

1. Jeranp Tuna nucka (puc. 6.1), Tak Kak AJIMHA MEHbLIE HApYKHOTO nuameTpa. B kpsiiike
UMEeTCsl CTYNEeHYaToe OTBEPCTHE, COCTOsINee M3 LMIMHIPUYECKHUX, IUIOCKUX (TOPLEBBIX) M
KOHUYECKHX 3JI€MEHTOB ((acok) 0e3 acCUMEeTpUYHBIX AiieMeHToB. HapykHas MOBEpXHOCTh TakkKe
ABJISICTCA CTYNEHYAaTOM M COCTOMT M3 LMIMHJPUYECKHX, MJIOCKUX U KOHMUYECKUX AJIEMEHTOB 0e3
ACCUMETPUYHBIX 3JIEMEHTOB. ACHMMETPHUYHBIMHU 3JEMEHTAMU SBIISIOTCS YEThIPE CTYNEHYATBIX
oTBepcTus Ha (haHIle KPbILIKH, PacoI0XKeHHbIe o]l yrioM 90 rpaycos.

2. OCHOBHOE TEJIO JIeTall MOXKET OBITh MOJYYEHO BPAIICHUEM CEUEHMS KPBIIMIKH BOKPYT
OCH, TIOATOMY B OJIUH 3CKHM3 OOBEAMHSAEM DJIEMEHThI OMMCHIBAIOIINE HAPYKHBIA KOHTYpP M KOHTYp
OTBEPCTHS, @ TAKXKE€ OCh, BOKPYT' KOTOPOI 3TO cedeHHe HEOOXOAMMO BpallaTh JJIs MOIy4YEeHUs Tena
netanu. Takke HELUEHTpPaJbHOE OTBEPCTUE BO (PJIAHIIE KPBILIIKM MOXKET OBITh MOJYYEHO 32 OIHY
Olepalfio BpALEHUs, MO3TOMY BO BTOPOW JCKU3 OOBEAUHSIEM 3JIEMEHTbI, ONUCHIBAIOIINE
MIOJIOBUHY KOHTYpa OTBEPCTUS U OCb, BOKPYTI' KOTOPOH OyJaeT MpOMU3BOAUTHCS BpallleHHE CEUCHUs
MIpU BBIpE3aHUM OTBepcTUs (puc. 6.2).



Puc.

lh

6.2. Ocku3bl A MOCTPOCHUS OCHOBHOIO Tejla JIETAIM BpAlllEHUEM M BbIPE3aHUS

HCOCHTPAJIBHOI'O OTBEPCTUA BBIPC3aHHUCM BpalllICHUSI.

3. C yderom npeoOpa3oBaHusi B mnocieaytomeMm 3D-mozenu aerann B HPOEKIIMOHHBIN
YepTe)K W B YNPABISIIONIYI0 TporpamMmy st cranka ¢ YIIY BeiOupaem [uis mepBOro 3CKM3a
KoopanHaTHYIo 1ockocTs XOY, ock AeTanu Jo/pKHA coBnagarh ¢ ocbto OX, BTOpoil acku3 OyaeM
CTPOUTH JTMOO B TOH K€ TUIOCKOCTH, 100 B miockoctd XOZ, oHM B TaHHOM Clly4ae paBHOILICHHBI,
TaKk KaK OTBEPCTHS CHUMMETPHYHBI M PAaCHOJIOKEHb nox yriaoM 90 rpax., JeTalb Ha MOMEHT
MIOCTPOCHHSI OTBEPCTUH Tarke ocecuMMmeTpudHa. CTpouTcsi OyAeT OJHO OTBEPCTHE, OCTAbHBIC
MOJIyYUM IIPU OMOILM onepanuy "MaccuB 10 KOHIIEHTPUYECKOH ceTke".

4. AnropuT™ MOCTPOECHUS JETAIIN:

Ha I0cKoCTH XOY CTpOUM 3CKHU3 CeYCHUS KPBIIIKHU (TIEPBBINA ICKH3);

MIpu IOMoIIM onepannu "Bpamienue" noaydyaeM OCHOBHOE TEIO AETallu;

Ha miockocTd XOZ cTpouM 3CKH3 CeUeHHs] OTBEPCTHs (BTOPOW 1CKHU3), pacronaras
€ro B COOTBETCTBHH C 33/IaHHBIMH Pa3MepaMd IO OTHOIIEHUIO K KOHTYPY JeTald
(718,5);

P TIOMOIIX onepanuu "Bpipe3aTs 3J€MEeHT BpallleHus" MoJy4yaeM OJIHO OTBEPCTHE B
Tene AeTallu;

Py MOMOULIM ornepanuu "MaccuB MO KOHIEHTPUUECKOW ceTKe" MOoJydaeM 4YeThbIpe
oTBepcTHs (BHIOOP OOBEKTOB - OTBEPCTHE, MApaMETPhI - OCh HAPYKHOU MOBEPXHOCTH
JIETaJIH, KOJIMYECTBO DJIEMEHTOB - 4, HallpaBJIEHWE CETKH - KOJIBIIEBOEC);

s nonydenuss MIIX nmetanu BBOAMM B COOTBETCTBYIOIIEE OKHO MaTepuan JeTalu
Cranp 45 u monydyaeM pacueTHbIE MapaMeTpbl (KpaTKo): Maccy JeTaid, ee 00beM,
IIEHTP Macc | JIp.

IpakTuyeckoe 3ansaTue Ne 4,
Pa3paboTka u odopMiIeHHE ONIEPALIMOHHOT0 ICKN3a 00pPa00TKHU AeTaJIn

Ilenv pabomei: O3HAKOMHUTHCSA C TPUHIUIAMU Pa3pabOTKU ONEPALMOHHBIX 3CKH30B IS
00paboOTKH AeTalH.

@opmynuposka 3adauu. BBIOTHUTH ONEPAMOHHBIN 3CKU3 U CBEPIWIBHOW Omepanuu
neranu B cucteMe KOMITAC.

Memoouxa évinonnenus pabomeot.

1. U3yunth ueprex neranu. IlpomsBecTu aHanm3 ee KOHCTPYKTUBHOU (DOpMBI, BBISIBUTH
MOBEPXHOCTU 00PabOTKH, ONPEACTUTH UX MOJIOKEHHE.

2. ChopmupoBaTh onepariio CBepacHUsI.

3. Ha ocHOBe CTpYKTYpHI ONepanuy NOCTPOUTD OTEPALIMOHHBIN 3CKHU:3



- B TEKCTOBOM 4YacTM YyKa3blBalOT HOMEpP M HAaWMEHOBAaHHE OIEpalud, a TaKkKe
HCMOJIb3yEMbIE CPEACTBA TEXHOJIOrM4Yeckoro ocHamieHus. Hampumep, «020. BeprtukanbHo-
¢bpezepHas». s TEXHOIOTHYECKOTO OOOPYIOBAaHUS YKa3blBAlOT HAWMEHOBAaHHE M MOJEIb,
HarpuMep «CTaHOK BepTUKanbHO-Ppe3epHblid. 6T13». [ uMmopTHOTO 000pyA0BaHUS B CKOOKAX
YKa3bIBalOT (UPMy U CTpaHy-u3roroBuresnb. Hampumep, «CTaHOK TOKapHO-BHHTOPE3HBIH CTAHOK
SPF-1000PH (pupma PROMA, Yexwus)». Ilpu ucmonp30BaHMM B ONEpalMd HECTAaHAAPTHOTO
000pYyZI0BaHUS YKa3bIBAIOT TOJILKO HAUMEHOBAHUE 000PYAOBAHHUSL.

- coJiepKaHue TpapUUecKoi YacTH 3CKU3a ONPENeNIeTCsl BUIOM ONEepalty.

B rpaduyeckoii yactu 3cku3a NpUBOAAT M300paKEHHE 3arOTOBKM B TOM BHJIE, KaKOH OHa
MOJIyYMT IOCJIE BHINONHEHUs onepanuu. [Ipy Heo6X0AUMMOCTH IPUBOJAT BU/IbI, pa3pe3bl U CEUECHHUS,
KOTOpPBIE MO3BOJISIOT TIOKa3aTh Bce 0OpadaThiBaeMble MOBEPXHOCTH. [Ipy BHIMOIHEHUH ONIEpAIluH B
HECKOJIbKO YCTAHOBOB IIPUBOAAT M300paK€HME MJIs KaXJIoro ycraHoBa. Hajg kaxasiM
n300pakeHHEM YKa3bIBAalOT HOMEp yCTaHOBa, Hampumep, «YcraHoB Ay. ['padpuueckue
M300pakeHUs] K TO3ULMAM OIEpaluM ClIeIyeT BBIIOJHATh TOJBKO B TOM Cllydae, €CIH 3TO
HE00X0AMMO IS ITOKa3a BCEX MOBEPXHOCTEH, 0OpadaThiBaeMbIX B TaHHOH orepanuu. Jlomyckaercs
YIPOLIEHHOE HM300pa)KeHUE 3aroToBKU O3 MPOPHCOBBIBAHUS KOHCTPYKTHUBHBIX 3JIEMEHTOB, HE
OTHOCSIINXCS K BBIMOJIHIEMOH orepanuu. 3aroToBKa MOXET ObITh OTOOpa)keHa B MPOHM3BOJIHLHOM
MmaciTale ¢ coOMoIeHueM PONOPIMIA €€ KOHCTPYKTUBHBIX 3JIEMEHTOB.

3aroroBka Ha TD momkHa OBITH MpEACTaBIeHa B pabodeM IOJIOKEHUH, TO €CTh B
MIOJIOKEHHUH, KOTOPOE OHAa UMEET, €CIIM CMOTPETh Ha Hee CO CTOPOHBI pabodero Mecta y craHka. B
UCKJTIOYUTENIBHBIX CIIydasx JONYCKAeTCs MOKa3bIBaTh 3arOTOBKY B ApYroM moJjiokeHuu. [Ipu stom
Ha/l U300pakeHUeM JI0JDKHA OBbITh IPUBEACHA MOSCHAIOUIAs HaANuch, Hanpumep, «lloBepHyTo Ha
90°». C uCcnoib30BaHUEM YCIIOBHBIX M300paXKEHUH OMOp, 3aKMMOB M YCTAaHOBOYHBIX YCTPOMCTB
MOKa3bIBAIOT 0A3MPOBAHUE U 3aKPEIJICHUE 3aIrOTOBKH.

OO6pabaTpiBaeMble MOBEPXHOCTH 3arOTOBKU BBIACISIOT JIMHUEH TOJIIIUHON 2S WU JTHHUSMHU
KpacHoro 1Beta. HeoOpabaTbiBaeMble MOBEPXHOCTH 3arOTOBKHM OTOOPAXKatOT JTMHUAMHU TOJIIUHON
0,5s. Jlnst Bcex oOpabaThIBaeMBIX MOBEPXHOCTEH IMPOCTABISIOT JHMHEHHBIE W YTIIOBBIE Pa3MEpHI,
obecrieynBaroIIUecs Ha JTaHHON orepaluu, U UX MpeJiesibHble OTKIOHEHHUsI, 00ecrieunBaroIuecs: Ha
JAHHOW omepauuu. [[ns mpeaenbHbIX OTKIOHEHUH YKa3bIBalOT YMCICHHOE 3HaueHue. [Jonmyckaercs
rocje yKa3aHHUs YMCIEHHOTO 3HaueHHs B CKOOKaX yKa3aThb KBaJIMTET TouyHocTu. Hampumep, «&E
40+0,062 (H9)» He cnenyet yka3blBaTh IpeaelbHbIE OTKIOHEHUS pa3MepoB Uil (pacok, paanycoB
CONPSDKEHHM, KaHaBOK I BBIX0/1a MHCTPYMEHTA IpHU MIIHM(POBAHUM WM Hape3ke pe3bObl. Jlomycku
dbopMBI M pacmoyioKeHUs: o0pabaThIBaeMbIX IMOBEPXHOCTEH YKa3bIBAIOT, €CIU 3TH TpeOOBaHUS
IPEIYyCMOTPEHbl KOHCTPYKTOPCKOM JOKyMeHTanueld. B ocTanpHBIX ciiydasx AONYCKH (GOpMBI U
PacrojOKeHUsI YKa3bIBAlOT NPU HEOOXOJUMOCTH oOOecreyeHus: MX Ha JaHHOM omepanuu. Kak
CIpaBOYHbIE, JIOMYCKAeTCs YKa3bIBaTh pa3Mephl, He oOecleyrBaeMble Ha JTAHHOM OIepaluu, HO
XapakTepusymoomue oOpabaTbiBaeMble MOBEPXHOCTH. Hampumep, IHMHY IWIMHIPUYECKON
MIOBEPXHOCTU MPU TOYEHMM WIM JUAMETp MpHU MoApe3Kke Topua. Taxke Kak CIpaBOYHbIE MOKHO
yKa3blBaTh rabapuTHbIE pa3Mepbl 3aroToBKU. Pa3mepsl, mpezenbHble OTKIOHEHMs, TpeOOBaHUA
TOYHOCTH (DOPMBI U PACIIONIOKEHHS], IIEPOXOBATOCTh YKAa3bIBAIOT B COOTBETCTBUU C TPEOOBAHUSIMU
ECKJ. ns Bcex 0O0pabaTbIBaeMbIX MOBEPXHOCTEM YKa3bIBAIOT MIEPOXOBATOCThH, O0ECIIEUNBAEMYIO
Ha JIaHHOM OIlepalyH.

5. Odopmuts kapty sckm3oB B coorBerctBuu ¢ ['OCT 3.1404-86 Enunas cucrema
texHosornueckoil nokymenrauuu (ECT/). ®opmbl u mpaBmia odopMiICHHS JOKYMEHTOB Ha
TEXHOJIOTHYECKHUE TIPOIIECCHI M OTlepariui 00pabOTKH pe3aHrueM.
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IIpakTuuyeckas padora Ne 5.
Pa3zpa6orka 3D-moae1u cOOPOUYHOI eTMHUIIBI HA IPUMEPE CTAHOYHOTO
NPHUCIOCO0ICHHS € MCIOJIb30BAHNEM ONOTHOTEKH 3JIEMEHTOB CTAHOYHBIX NPHCIOCO0IeHU I

Ilenv pabomer: O3HAKOMHUTBCA C TPUHLUANAMH IIOCTPOCHUS COOPOUYHBIX EIMHHUII,
HAJIOXKEHUS TTO3UINOHUPYIONINX COMPSIKCHUH.



@opmynuposka 3adauu: Pazpabotath anroputm nocrpoenust 3D-monenu npucnocobieHus
TUTsi COOPKHM WK MeXaHu4deckoi 00padoTku B cucteme KOMITAC .

Memoouxa évinoinenus pabomeot.

1. U3yuntp yeprexx nernau. [Ipow3BecTn aHaM3 ee KOHCTPYKTHBHOM (OPMBI, B3aUMHOE
pacToOKEeHUE TOBEPXHOCTEH, TEXHOJIOTHMYECKUX 0a3, BBIIBUTH HEOOXOAUMOCTh HAIOKCHHS
TO3HIMOHUPYIOLIUX COMPSIKCHHUIT .

2. BeiaButh MOCJICA0BATCIIbHOCTb pa3MCIICHUSA l[eTaJIeI;'I B HpI/ICHOCO6JIeHI/I$I C TOYKHU 3pCHHUA
NPaBWIBHOCTH H  YA0OCTBa HAIOXKCHHUS MO3WIMOHHPYIOUNIMX CBs3ed M OOeCIeYeHUs
OTpeIeTIEHHOCTH 0a3upoBaHusi 00pabaThIBAEMBIX MU COOMPAEMBIX JeTaJCH.

3. ITogpoOHO omHcaTh aNTrOPUTM CO3AAHUS TIPUCTIOCOOIICHUSI.

Ilpumep.

3aganme: CocraBuTh aIropuT™M TnocTpoeHus 3D-moxenu  mpuCIOCOOICHHUS st
BBITTOJIHEHUS] PEMOHTHBIX Pa00T «CheMHUK.
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Korepolion Spon__ A2

Puc. 7.1. Ucxonnslii yeptex npucnocodnenus «CreMHUK»: 1 — TpaBepca; 2 — 6oaT (2 mrT.);
3 — BHHT; 4 — pydKa; 5 — KonbI[0; 6 — maATa; 7 — mrudT (2 mT); 8 — mmudr (2 mr).

Pemenmue.
1. bazoBoii AeTanbio, KOTOpas OMpeeisieT MOJI0KEHUE BCeX OCTANIbHBIX JeTaleH,
2
BKJTIOYEHHBIX B COOPKY, sBIsieTCs TpaBepca 1°. B kadecTBe y3710B MOTYT MCIIOJIB30BATHCS pydka 4 ¢

! K 103HIMOHMDYIOIMM CONPSIKEHHSM, OMPEICTCHHBIM 00pa3oM (DHUKCHPYIOIMM OJMH OOBEKT OTHOCHTEIHHO
JIPyToro, OTHOCATCS: COBIAJCHUE, KacaHWE, COOCHOCTb, MapauIeIbHOCTh, MEPHEHAMKYISAPHOCTh, PACHOJIOKCHHE
JIEMEHTOB Ha 33JlaHHOM pPACCTOSHHH, PACIOJIOKCHHE 3JIEMEHTOB MO 3aJaHHBIM YIIIOM, CHMMETpUS, 3aBUCHMOE
nosioxeHne. CONpspKeHNST MOTYT HAaK/IaAbIBATHCS, PEAAKTHPOBATHCS MM YOAISITECS HE3aBHCUMO JIPYT OT ApyTa.

2 J1J1st IPOEKTUPOBAHHUS] CTAHOYHOTO MPUCTIOCOOIICHHS TTOCTPOCHUE HAYMHAIOT C BKIIFOUCHHUS B COOPKY
JeTanu, KoTopas Oyner o0padaThIBaThCS HA 3TOW OIEeparuu



KOJIBLIOM 5 (COOCHOCTB, KacaHWe), BUHT 3 C PY4Ykod B cOOpe (COOCHOCTb, pacIoJIOKEHHE Ha
PAcCTOSTHUM ), MOYKHO JIJIsl YI00CTBA MOCTPOCHUS MOCIH MPEIBAPUTEIHLHO cOOpaTh BUHT 3 C MATOU
6 (coocHOCTb, KacaHue) W JByMs IITHPTaMU 7 (COOCHOCTb, PACIIOJIOKEHHE Ha PACCTOSHHH).
TpaBepca umeer popmy HEMPaBUIBHOTO IIECTUTPAHHUKA C OTBEPCTUSMH, HA HEEe HAI0 HAJIOXKUTh
MO3UIIMOHHBIC CBSI3U (MApaUICIbHOCTh ¢ KOOPAWHATHOM IUIOCKOCTBIO, cuMMeTpHsi). boarer 2 (2
IIT.) JOJDKHBI OBITH COPUEHTHUPOBAaHbI B TpaBepce | MpU MOMOIIM COMPSIKEHHI COOCHOCTH U
COBIIAJICHUS, @ WTHU(THI 8 MPU MOMOIIU CONPSHKEHUH COOCHOCTH M CUMMETPHUYHOCTH, BHHT 3 B
TpaBepce | JomKeH ObITh COPUEHTHPOBAH B TpaBepce 1 Mpu MOMOIIM COMPSHKEHUNH COOCHOCTH U Ha
paccTOsHUU.
2. [TocnenoBarenbHOCTh ocTpoeHus: 3D-mMoaenu cOopounoit enuHUIbl «CHEMHUKY.
V3Ll
® BUHT 3 C py4Koii 4 C KOJIBIIOM 5 (OTIEIbHBIN (aitr cOOpKH);
e TpaBepca | ¢ 6ontamu 2 u mrudramu 8§ (2 mr.).
@aiin obmieit cOopku: TpaBepca 1, BUHT B cOope, msata 6, mrudt 7 (2 mr.).
3. AJITOPUTM MOCTPOEHHUS MOJICIIHU.
V3en 1:
e coznath daitn «Coopkay;
e 100aBUTH KOMIIOHEHT «BUHT;
e 100aBUTH KOMIIOHEHT «PYYKa», HAJIOXKHUTh CBSI3M COOCHOCTh M PACIOJIOKUTH Ha
paccTosHUY;
N00aBUTHh KOMIIOHEHT «KOJIBII0», HAJIOKHUTH CBS3H COOCHOCTh U KaCaHHE;
e BOWTHU B CBOMCTBAa MOJIETTH ¥ BBECTH HOMED y3JIa U €r0 HAMEHOBaHUE.
V3en 2:
e cozzatk daiin «Coopkay;
e 100aBUTH KOMIIOHEHT «TpaBepCa;
e 100aBUTH KOMIIOHEHT «0O0JT», HAJIOKHUTH CBA3U COOCHOCTb U COBIIAJICHUE,;
e 00aBUTH KOMIIOHEHT «IITHU(T», HAJOKHUTH CBA3H COOCHOCTh M CHUMMETPUYHOCTD;
HOBTOPUTH JIEHCTBUS CO BTOPBIM IITUHTOM;
e co3JaTh MaccuB W3 0odTa M JABYX IITU(PTOB, CUMMETPUYHBIH OTHOCHUTEIBHO
IJIOCKOCTH CUMMETPHUH TPaBePChl
e BOITH B CBOWCTBA MOJIENM U BBECTH HOMED y3J1a U €r0 HaUMEHOBaHHE.
Coopxka:
e 100aBUTH KOMIIOHEHT «¥Y3el 2» M HAIOXKHUTh CBS3M MapajliebHOCTh C
KOOPJMHATHOM IJIOCKOCThIO, CHMMETPHS;
e 00aBUTh KOMIIOHEHT «Y3el 1» ¥ HaJIOXHUTh CBSI3M CHUMMETPUYHOCTh U
PacIoJIOKUTh Ha PACCTOSHUU;
e 100aBUTH KOMIIOHEHT «II5Ta» ¥ HAJTOXXUTh CBS3U COOCHOCTh M KacaHUeE;
e 00aBUTHh KOMIIOHEHT «IITHU(T 8» U HAJOKHUTH CBSI3U COOCHOCTh U PACHOJIOKHUTH Ha
pPacCTOSHUU; TOBTOPUTH JEUCTBUS CO BTOPHIM IITH(PTOM;
e BOWTM B CBOWCTBA MOJCIM U BBECTH HOMEpP COOPOYHOW EIUHUIIEI U €€
HAaUMEHOBAHUE;
e  C03/1aTh aBTOMAaTUYECKH CHEIM(PUKALIHIO.



