Pa36bop 3apgaHMn LWLKONbBHOIrO 3Tana
BCEpPOCCUMUCKOM OnNMMnMagbl LUKOJNTbHUKOB
no Tpyay (rexHonorua) pna 7-8 knaccos
«3D-mopenupoBaHue M neYarb»

2026/2027 yuebHoro roga
B CBepanoeckomn obnacrtum

Pa3paboTuuk —

ButioHnH Makcum AnekcaHapoBu\,
aoueHT Ypl'ny



: BCEPOCCHHCKAR
B ONUMNMUALA

WKONbHHUKOB

Kak Bam n3BectHo, Nt060M NPOEKT HaYMHaAeTCcA € AMcTa bymarm, Ha
KOTOPOM Mbl pOpPMMPYEM Halle byayuiee n3genne B Buae 3CKM3a.

ICKU30M Ha3bIBAETCA KOHCTPYKTOPCKMM AOKYMEHT, BbIMONHEHHbIM
OT PYKMK, O3 NPUMEHEHMNA YEPTEKHbIX MHCTPYMEHTOB, 63 TOYHOTO

cobnoaeHmna macwTtaba, HO ¢ obA3aTeIbHbIM coObAtOAEHMEM
NPONoOpLNN SNEMEHTOB AETaNEN.

BbinonHeHMe 3CKmn3a € UCNOb30BaHNEM N3MEPUTENBLHOTO
MHCTPYMEHTa ABnAeTcA owmnbKoun!
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d9tan 1. Pa3paboTKa ackusa u cospaHmne 3D-moaenu

* JCKM3 AeTanun JOMXKEH coaepsKaTb Bce cBeaeHUA o ee Gopme,
pasmepax.

* Ha acKkm3e nomeLwatoT 1 apyrme ceegeHuns, opopMaaemble B
BMAe rpadmnUecKkoro nam TEKCTOBOroO MmaTepmana (TexHmn4eckme
TpeboBaHMA U T. M.). *

* BbinoO/HEHME 3CKM30B (3CKM3NpPOBAHME) MPOM3BOANTCA HA
anctax ntobon bymarm ctaH4apTHOro GopmaTa.
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Jtan 2. 3a4aHune uBeTa, TEKCTYpbl 1 penbeda 3D-moaenm.
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oT1an 3. Co3gaaHMe aHumauumn.
BC LU

BOEPOCOMACKAR
ONUMNMAOA
WKONLHUKOR

3.1. Jo6aBnaem B Komnac npunoxeHune «KAHUMaLUA»
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| J1an 3. Co3gaHne aHMMauuu.

BC LU

Shean " 3.2. Co3paHne AHMMaLumm
1. 3axopum & «MexaHuka: 3. Ha 3D-mopgenu ykasbiBaem KpblILWKY OpraHamsepa —
AHUMALMA» ANA 33AaHNA KPblLLKa NOACBETUTCA 3€/1eHbIM LIBETOM U B OKHE
MdpameTpos. BbIOpPaHHbIX KOMMOHEHTOB NoABUTCA «[leTanb».
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cOOpKM ...».
0K Weknouire
* Messons Asemasiin
a e o MNaganerpee | Coymppessn  Tpaextopws Touen  Bocr
Endpars wounsea > B aspese copan..
I ;lm B arpese smmmiupn.
AoGaturs 80 KOMNONEATH 3
e "

SodpaTe nepesenig 0
Picensmnmy capeiissso

MYI'IHI.lHI'Ia.l'IbI'II:Iﬁ aTan 2026/2027




i K-
I |
i mo

=0
m e

PO W
A.I_i

Z

BC LU

BOEPOCOMACKAR
ONUMNMAOA
WKONLHUKOR

oT1an 3. Co3gaaHMe aHumauumn.

4. HactpamBaem napameTpbl NepemMmeLlleHnA KPbILWKN OpraHamnsepa.

«MepemelteHne» - «BbibpaTb TpaekTopuio» - «B aepese cOOPKU ...»

B Mexanwka: AHUMaUMa = >
Anvmaumna  Warw  KomnodedTel v nepemeddele  MNapamerper Coygapedwa  Tpaektopwa Todkw  BocnpowzeegenHwe  Cnpasea 7
MepemelyeHne » Popmyna
=07 War Ket Epawenne ¥ BribpaTe TpaskTopUo » B pepese cBoprn...
{6 MepemeHHEIE » MocTpouTe TpaeKTopHHD B Aepese aHumMaLMHK...
MpospayHocTe > Mz HauaneHOMo NONOXKEHWA B TEKYLLEE
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oT1an 3. Co3gaaHMe aHumauumn.

BC LU

BOEPOCOMACKAR
ONUMNMADA
WKONBHUKOS

5. YKa3biBaem o04HO 13 pebep KpbiwKM
opraHamsepa.

6. B OTKpbIBLLEMCA OKHE MEHAEM NapameTp
«3HayeHune» ¢ 10 Ha 20 — 3TO CKOPOCTb
NnepemeLLeHMA KPbILWKK OpraHamsepa BAo0Nb
pebpa, KOTOpoe Mbl YKa3anum Ha sTane 5.

MapameTpel NepeMew,eHWA X

TpaekTopua  LineZb

K.oHTekcT Chopka
HanpageneHue lNapareTp QEMAEHHA
O Nparoe 0 CropocTe M s e e
() OBpaTHoe () Bpema
0 Zravsrue () PyYHELMA BRErEH
200000000
OTtieHa Cnpagk.a
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7. 3anycKkaem aHMMmauuio.

«BocnpounsseaeHne» - «lMonHoe».

B Mexarmea: Avmasunn
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oT1an 3. Co3gaaHMe aHumauumn.

8. B noABMBLUEMCS OKHe BOCNPOU3BEeAEHUS
3aMyCcKaem aHMMauumio.
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BC LU

BOEPOCOMACKAR
ONUMNMAOA
WKONBHMUMKOa

oT1an 3. Co3gaaHMe aHumauumn.

9. lNMocne Toro Kak oTpaboTaeT 3anyLIeHHAsA aHMMaLUUA, 51 Mexaremcs Ammatys

3aKpb|BaeM OKHO BOCHp0M3Be,ﬂ|eHMﬂ 7 CO3,ﬂ|aEN\ BTODOﬁ Anumauma  Warn  KomnodedTtel v nepemeddelie [Napamerpel Coyaape

Lar ANns Toro, 4YTto 6bl KPbILWKa CABMHYAACb B 06paTHOM NoBasus war |

HanpaB/ieHUN, NPeABaAPUTENIbHO YCTAaHOBUB KPbILKY B =3 Warl e '
EI@ E ¥ganwte war

M3Ha4Ya/IbHOE COCTOAHME. =t

MepemecTuTs BEEDX

I EQEMECTHTE EHWI

«War» - «YcTaHOBUTb B HAa4Ya/lbHOE COCTOSIHUEY. R e e A OIS
«War» - «JobasuTb war».

OTnHoYnTE CONpAMEHWA KOMMOOHEHTOE LUAra
3aNoMHWTE HAYANEHOE COCTOAHKME
¥CTaHOBWTE B HAYANBHOE COCTOAHKME

KDMMEHTEFHE W BREMA NOArOTOEKK CLUEHEI

,ﬂDﬁEEHTb WHEEPTHUROBE3IHHBIE LLIATK
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oT1an 3. Co3gaaHMe aHumauumn.
BC LU
10. Mocne Toro Kak byaet nobasneH 11. Alna BocnpousseneHMA aHMMaLUuu
lar npoaenatb Wwarn ¢ NyHKTa 3 no 5. npoaenanTe NyHKTbl 7 u 8.

[locne TOro Kak OTKPOETCA OKHO
napameTpoB nepemeLlLeHna BblbpaTb
HanpasneHue «O6paTHOE» U CMEHUTb
3Ha4veHue ¢ 10 Ha 20.

MapameTpsl nepemelleHMA X

TpaekTopya  Line3d

K.oHrekcT Coopra

H anpaeneHue MNapareTp gBW#EHMA
Mpardoes © CropocTe Mradcer ~
© DfparHoe () Bpera
0 Zhauenue: () PYHKUWA BPEMEHN:
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9T1an 4. MoAarotoBKa yepTexeu uspenus

[nsa ycnewHon NOAroTOBKM YEPTEKEN K CAAYE YNEHAM KIOPU
HeobxoaAMMO NpnaepKMBaTbcs HOpm u Nnpasua ECK/A
HEe3aBMCKMMO OT TOrO KakMm cnocobom Bbl nx opopmaanm —

BPYYHYIO MM B aBTOMATUYECKOM PEXUME OAHOM N3 CUCTEM
aBTOMaTM3MPOBAHHOIO NPOEKTUPOBAHMS.

(h 2 X
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9T1an 4. MoAarotoBKa yepTexeu uspenus

JIncTtbl cOOPOYHOro YepTexa oPopMIAKTCA CTPOro No
ctaHpapTam ECKA (8 yactHocTtn, NOCT 2.109-73 1 FOCT
2.104-2006). haBHOE NpPaBUIO — YEPTEXK AO/TKEH
coaeprkaTb MMHMMabHOE, HO JOCTAaTOYHOE KOZIMYECTBO
BNOOB, Pa3pe3oB N Ce4YeHUM, YToObl n3genme MoKHO
6b1N0 0AHO3HAYHO cObpPaATb M MPOKOHTPOANPOBATD.

l 3 3
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9T1an 4. MoAarotoBKa yepTexeu uspenus

PaccmMoTpMM OCHOBHbIE NPaBuaa, M3 KOTOPbIX CKAaAblBaeTCA NpaBuibHOe 0PpOpPMIEHNE NNCTA:
1. dopmaT MCTa, paMKa M OCHOBHas HaAMUCh:

* Bbibop popmarta. J/INCT BbIbMpPaeTca B 3aBUCMMOCTM OT rabapuToB U3AENNA U COKHOCTU CXEMbI (OT
A4 no AO).

* Pamka (B cayyae ecnm McT opopMasAETCA B pyyHyto). HaHocuTea AnHMamm tonwmHom 0,7-1 mm.
OtcTynbl: cnesa — 20 MM (418 NOALWMBKMK), CBEPXY, CHM3Y M cNpaBa — Mo 5 mm.

* OcHoBHaA Haanuchb (WwTamn). PacnonaraeTcs B NpaBom HUMKHEM yray. [1ns cOopoyHOro YyepTea
ncnonbdyetcs Popma 1 (paamepom 185%55 mm).

* Koa nokymeHTa. B rpade 0603HaueHMA YepTerKa B KoHLe 0bA3aTeibHO AobaBaaeTcA
wndp «Cb» (Hanpumep, AGBI.100.00.00 Cb). B rpade HavumeHOBaHMA NULLYT Ha3BaHMe
M30ena, a Mo HUM CTPOYKOM HMKe — «COOPOYHbIM YePTEKY.

MyHMUMNanbHLIA 3T1an 202612027 © OO
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9T1an 4. MoAarotoBKa yepTexeu uspenus

BC LU

BOEPOCOHMACKAR
onm
WKONLHMUKoOa

2. HaHeceHue pa3mepoB. Ha cOopoyHOM YepTerke He YKa3blBatoT pa3mepbl OTAE/bHbIX AeTanen (ans aToro
ecTb paboyme yepterkn). Mo FOCTy NpoCTaBAAOTCA TONbKO CAeAytoLLMe Tpynnbl Pa3MepoB:

* [abapuTHble. MaKkcMManbHble BHELLIHWE Pa3Mepbl U3AeMA NO BbICOTE, LUMPUHE N AnnHe. Ecan aeTanb
NOABUMKHAA, YKA3bIBAOT KPpaHME NONOKEHMA.

* YCcTaHOBOYHbIE U NpUCOEANHUTENbHDbIE. Pa3mepbl 31EMEHTOB, MO KOTOPbIM NU34ENMNE KPEMUTCA Ha MECTE
paboTbl (AnameTpbl OTBEPCTUI NOA OONTbI, PACCTOAHMA MEXAY HUMK, Pe3bDbl).

* MOHTaXHble. Pasamepbl, MOKa3bIiBatoLMe B3aMMHOE pacnoioKeHne getanern npu cbopke (Hanpumep,
MOHTaKHble 3330pbl).

* Cnpaso4Hble. Pazmepbl, NnepeHeceHHble C YepTeXKen OTAE/IbHbIX AeTanen ANna yaobCcTBa KOHTPOAA.,
Bo3ne HUX CTaBUTCA 3HAK «*», @ B TEXHUYECKNX TpeboBaHMAX NMWYT: * Pazmepb! A41° CNPaBOK.

MyHMUMNanbHLIA 3T1an 202612027 © OO
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9T1an 4. MoAarotoBKa yepTexeu uspenus

BC LU

BOEPOCOHMACKAR
onm
WKONLHMUKoOa

3. Homepa nosnuun:

* [lpusA3sKa K cneumburKaumn. Kaxxaas coctaBHasa 4acTb M34EeNNA Ha YepTerKe A0/1KHA MMETb CBOM HOMEP
No3MLMK, CTPOTrO COOTBETCTBYIOLWMIA TEKCTOBOMY AOKYMEHTY — cneundumKaumu.

* JINHUN-BLIHOCKW. [1pOBOAATCA OT BUAMMOTO KOHTYpa AeTann. OHM 3aKaH4YMBAIOTCA YETKOM TOYKOW Ha
camon aeTtanu. JIMHUM-BbIHOCKM HE JONXHbI MEPeceKkaTbCsa Mexay CODoM N IMHUAMM LUTPUXOBKM.

* [onkn. Homepa No3nuMit 3aNnUCbIBAOTCA Ha TOPM30HTANbHbLIX MOAKaX. [TOAKKM rPYNNNPYIOT B CTPOYKY
MAN KOJIOHKY, BbIPaBHMBAA MX NO BEPTUKAMN UAN TOPU3OHTANMN.

* Wpndt. Homepa nosnumin 4oAXxHbI ObITb Ha 1-2 pa3mepa KpynHee, Yem pasmMepHble YNCaa Ha STOM XKe
yepTexe.

* Kpenex. s rpynnbl CMeXHOro Kpeneka (Hanpumep: 60T, Wwarba, ranka) AonyckaeTcs Aenatb oaHy
ODLLYHO IMHUIO-BbIHOCKY C BEPTUKAIbHON KOJTOHKOM NOJIOK.

MyHMUMNanbHLIA 3T1an 202612027 © OO



74t JTan 4. MNoarotosKa Yeprexeu usaenma
BC LU

4. N306parkeHns u WTPMXOBKA B pa3pesax:

e BcTpeyHas wrpuxoBka. CmekHble (conpuKacatolmecs) AeTam B pa3pesax WTPUXYHOT B pasHble
CTOPOHbI (04Ha BNpaBo, Apyras BeBo Noa yriom 45°) nnbo ¢ pasHbIiM Warom, 4Tobbl X ObIIO NErKo

OT/INHNTD.

* EanHas wrpuxoBKa getann. OaHa 1 Ta XKe AeTaslb Ha BCEX BUAAX M pa3pe3ax AaHHOro YepTerka
NONXKHA ObITb 3aITPMXOBAHA abCONOTHO OAMHAKOBO (B OAHY CTOPOHY U C OANHAKOBbLIM LLIATOM).

* He pacceKaemble 3n1emMeHTbl. CTaHAapTHbIE KpenexKHble n3aenmna (6onTbl, BUHTbI, FaikK, Wwambebl), a
TaKMKe He NycToTenble Basbl, WNUHAEAN, KNNHbBA, LUNOHKN U pebpa KeCTKOCTU NP NPoa0/1bHOM
pa3pe3e NOKa3blBalOTCA HE PaCCEYEHHbIMU (HE LUTPUXYHOTCA).

MyHMUMNanbHLIA 3T1an 202612027 © OO



e IJtan 4. MogrotoBKa uepTexken uspgenus

BC LU

BOEPOCCHMACKAR
onm
WKONLHMUKoOa

5. TekcToBas 4yacTb (TexHnyeckune TpeboBaHmA):

e Ecnm Kk cObopke ecTb 4ONONHUTENbHbIE YCI0BUA, HA[, OCHOBHOM HaAMNWCbHIO (LUTAMMOM) pa3meLLatoT
TEKCTOBbIN BMIOK.

* 3aro/I0BOK «TexHn4ecKkme TpeboBaHMA» NMCATb HE HYXKHO, eCIM MYHKTOB HECKO/IbKO (MX MPOCTO
HYMEPYHOT).

e [TyHKTbI MULWYT NO NopAaKY: ToeboBaHMA K cOopKe (3a30pbl, CMa3Ka), MeTOAbl KOHTPONA U
MCObITAHWIN, MPaBWIA MAaPKUPOBKU U KNEMMEHMS.

MyHMUMNanbHLIA 3T1an 202612027 © OO



79 crunin: JTan 4. NoAroToBka yeprexken usgenus

6. Cneundumkauma. OCHOBHbIM AOKYMEHTOM A4 COOPOYHON eAMHULbI ABNSETCA
cneundumrkauma (tabanua no FOCT 2.108-68). OHa moxKeT 0poOPMAATLCA:

* Ha otaenbHbix anctax popmata A4 — cTaHAapTHbLIM cnocob Ans ntobdbix M3aennin.

* CoBMeELEHHO Ha CaMOM siucTe cbopoUHOro Yyeptexka — aonyckaetca FTOCTom, TONbKO
ec/in YepTexK BbiNO/IHEH Ha popmaTe A4. Tabanua cneumPurKaLumm B 3TOM Criydae
Pa3MeLLLAeTca CTPOro HaZ, OCHOBHbIM LUTAMMOM.

Ha chepytolwmx chaiifax paccMoTpUM NpaBuabHOCTb 0popmaeHUA COOPOYHOro YepTeska!

MyHMUMNanbHLIA 3T1an 202612027 © OO



OcHoBHOM AncT cbopoyHoro
YyepTeKa opraHamnsepa.

Ha AaHHOM AMCTe Kak MpaBuao
n3obparkaetca oT 2 4o 3
OCHOBHbIX BUA0OB B 3aBUCUMOCTH
OT C/IOXHOCTU MOAENN, PA3PE3bl
M CeYeHMs No HeobxXoaAMMOCTM.

9 X |

9T1an 4. MoAarotoBKa yepTexeu uspenus
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YepTerk Kopnyca opraHaiisepa.

9tan 4. MNoarotoBKa yepTtexken nspenma
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9tan 4. MNoarotoBKa yepTtexken nspenma
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