Ynpasnenue 00pazo6anus AOMUHUCIPAUUU MYRUYURATILHOZO
obpaszosanusn 20poo-Kypopm I C/1ICHOMNCUK
MYHULURATbHOE A6MOHOMHOE 00pa3osamenbHoe yupeycoenue
OONOJIHUMENbHO20 00PA308AHUA
«Ilenmp pazeumus meopuecmea Oemet u IOHOULeCmea)
MYHUWUNAILHO20 00PA306AHUA 20D00-KYPopHH e/1eHONCUK

[TpuHsTa HA 3ace/laHNH

reJaroruvyeckoro COoBeTa 1 ropaVIEA Y

oT « AL » pbecsprrs. 2020r. &/ " I''H.XoasipeBa
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JOIMOJIHUTEJIbHAS OBIIEOBPA30BATEJIbHASL
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«3D-MoeIMpoBaHue U MPOTOTUNIMPOBAHUE)
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Cpok peajiH3alldu NPOrpaMmbl: 3 2o00a .

1 rox — 144 gaca;

2 roa — 144 gaca;

3 roa — 72 yaca
Bo3pacTHas kaTeropusi:
Mogyib «O6beMHOe MoienupoBanuey 7 -12 et
Mopyis «3-J1 Camozienkun» 10-15 ner
Moynb «3aHuMarenbHas HEKenepus» 12 -17 jet

®opma 00yueHusi: OUHAas
Bua nporpaMmmsl: MOAMGUIIUPOBAHHAS

ID-nomep Iporpavmer B Hapuratope: 3882

ABTOpP-COCTABHTE/b!
Cxopast Anexcanpa BiiaguMuposHa
[earor A0MOJHUTEIFHOTO 00pa3oBaHus

r. [enenmxuk, 2020



ODACTIOPT
NOMOJBHTENBLHOH 001epasBHBaOINeH oGmeolpa3osaTeLHOMH N pOrpaMMbl
«3-71 MOIeINPOBAHAE U IPOTOTHIHPOBAHHEY

HaOopaBJAeHHOCTDb - TeXHHYeCKAH

HaymMeHOBaHYS MY HUIHITATHTETA

ropoa-kypopT I elTeBIKHK

HauMeHnoBaHUe OPraHu3aluy

MYHHIMNATEHEOE ABTOHOMHOC
06 pasoBaTEALHOE YIPEKIBIINE
IOTIONMHUTEIHHOTO 00pasoBanud
«LIeHTp pa3BuUTHA TBOPUECTBA NETCH ¥
10HOIISCTBAY

ID-roMep mporpammbt B AVIC
«Hapurarop»

TlonmHoe naMeHOBaHNE
© IpOIpaMMEBL

TTorroiHAETCARRas 00meodpasoBareibHas
o0Iepa3BUB4IOLIAs IpOTpaMMa
TEXHAYSCKOR HATTPABNEHHOCTH

«3D-MOzeMpOBARAE 1

TIPOTOTHIIMPORAHHCY
Mexanu3m QUHAHCHPORAHML MYHHIMNATEHOE 38alke,
(TIDJO, MyHHIMTIAIBHOE 38, (2HHE, 11D 10

BHEOIOIKCT)

®HO aBropa (cocTaBUTENA) Cxopas Anexcannpa BraauMypoBHa
IPOIPaMMBbI _

Kpatkoe onucasue TporpamMa «3D-MOICAHPOBARUE H

IIpOrpaMMbl IpOTOTHITHPOBAHNE» - PasHOYpOBHeBad,

COCTOMT U3 Tpex MOjyfeH, KaKABH u3
KOTOPBIX JOOTHAET APYT J(PyTa, HO MOKET
OBLITE U CaMOKOCTATOUHBIM IJ11 OCBOCHHA
IpeIaraeMblX HABbIKOB,

dopMa 00yHeHUS

["pymmosas, ¢ HHAWBUAYAIEHEIM NOAXGNOM

Y poBeHb CoAePIKANN

CraproBulii _ypoBeHb -~ MOIYNH
«O6seMEOe MogenupoBanue 3D-pydKoit»
pazpaboTaH JUTSE TIOCTETIEHHOI0
MOrpyXKeHmsi  [IKCIGHHKOB B MHD
TPEXMEpPHbIX & {HTHBIILIX TCXHOJIOIHH.
[IporpaMma MOZyNs BKIFOUACT B cels
W3ydeHWe OCHOB PHCYHKa H HCPUEHHA,
00BEMHOIO MOZETIHPOBAHKS C IOMOIIEIC
3D-py4ex.

BasoBmiii_yposeHs — Momyns <«3-]1
CuMOenKd» IpeaaraeT K H3Y9eHMIO
TpHu yuebHEIX NpeameTa - HepHeime, 3D -
MOIenApoBaEne, 310 — nedars.

[



YrnybneHHbid YPOBEHL — MOJY b
«3anumarenbHas HHXCHEPHD)
OpHEHTHPORAHA Ha peali3alMiO HHTEPECOB
nerefi B cepe KOHCTPYUPOBAHHA,
MOJIETTHPOBAHUS, PA3BHTHE KX
HEGOPMALTHOHHON U 1e€XHOIOTHIECKOH
KyJIbTYpel, MOAYIb IPOrpaMMEl
ranpasIcH HA GOPMHAPOBAHNE
MO3HABATEIHHOH MOTHBALUH,
OIIpe e AOIIeHd YCTAaHOBKY Ha
pe3syNETATHBHOE yYasTHe B HEXKEHCPHBIX
COPEBHOBAHUAK, NPHOOPCTEHHUE OIIBITA
OPOIYKTHBHOM TBOPUECKON ASATCIEHOCTH
¥ PAEHIOO IPO(OPHEHTAIHIO.

IpoyomKATENnEHOCTE
ocsoerua (00BEM)

I [porpamma MOKCT OBITH DEATTH30RAHA B
TEUEeHUU 3 NIeT:

1 roa - Momyne «O0pemMuoe
Mozenuposanne 3D-pydaxoi» - 144 waca;
2 rox — Moayin «3-J1 Camomenxuay -144

yaca,
3 rozx - MOAYJIhL «3aH¥MaTEIbRHAS
HEDKeHepHuan» -72 Jaca;
IMpw sxenanud, odpazoparenbEeie Momynu
MOTYT OBITH OCBOEHBI NAPA/UIENEHO.

BoszpacTiias kaTeropus

Mogzynb «Q0keMHOE MOACTIMPOBAHHE
7 -12 1eT
Monyis «3-J1 Camogenxus» 10-15 ner

Monyis «3aHAMATCIBHAS HEKEHEPHs
12 -17 ner

Llens OporpaMmel

CozelicTBME DPa3BUTHIO TBORYECKIX,
MHTEIUIEKTYalbHBIX M NPAKTHIECKHX
KOMIIETEHIIHH YUAIMXCH qepes
OPraHH3alyio ACATENFHOCTH HAaYalILHOTO
UHKEHEPHO-TEXHAIECKOT0
KorcrpyupoBanus B 3D MomeImpoBanua,
pelneHys Pa3lIHYHBIX HHKCHCPHRIX 3a/1a.

3amayun OporpaMme!

3apaun nporpaMmel

(GpaszoBaTeNbHBIC!

e Pasputme MIO3HABATEILHOIO
HHTCpECa K OCBOELWIO 3HAHHE ©
METOIAX MOIENUPOBaHKS, 75-
MPEeHMyILECTBaX H  HEAOCTATKaX,
obnacTsx NPHUMEHEHI,

NEPCIIEKTHRAX Pa3SBHTHA.




OgpnazeHIe HABBIKAMY MTOCTPOEHHS ¥
MOJXHOHIHPOBAHMS TPEXMEPHBIX
Mojelreil ¢ uemonp3oBarvem  3D-
TEXHOQJIOTYH.

CopelicTBee  MHTELIEKTYAIbHOMY
PA3BUTHIO JTAYHOCTH %}
dopmupoBaHne HOBBIX
00pa30BaTENBHbIX KOMIICTCHIMH,
060CHOBAHHOM  LenecooOpasHOCTH
BeIGOpa Mojaeiel [OpH  CO3MAHHM
IIPOCKTOB

JIMYHOCTHLIE:

* DopMHpPOBaHHE JTHYHOCTHBIX
KOMITETSHTHOCTEH
(VRANBHIYAIBHEIX  CLIOCODIIOCTEN)
npH peIueHuu TBAPUECKAX
KOHCTPYKTOPCKHX 3884,

e ®OopMupoOBaHUE CHOCOOHOCTH
BRICTpaH BAHUS [epamienbLbix

nponeccoB  a0Oy4deHHA ¢ Pas’HEIM
YVPOBHEM JIOCTYITHOCTH H CTCICHH
CILOKHOCTH,

ConeiicTBue PasBUTHIO
KOMMYHHUKATHBHBIX  KagecTs U
thopmHApOBaARTE YCTOIHBOHA
MOTHBAIIHHA K KONJIEKTHBHOH

TBOPIECCKON ACATETBHOCTH.

MeTanpeamerdable:

o TloBEIIICHUE YPOBHIA
MOTUBHPOBAHHOCTH 5§
HHGOPMUPOBAHHOCTH;

e Pazpurue IIO3HABATE1LHOH
AKTHBHOCTH, TBOPIECKOro a
OIEPAITMOHHOTO MBIIUICHHS, OIBITA
TIPIMCHEHHS TEXHOTOTHIECKHUX
IHAHAHA H YMEHHH B

CaMOCTOATEIIEHOR NPAKTHYECKON
JIeSITeTEHOCTH.

OxuIaeMele pe3y 1bTaTbl

O6paszopaTeabHble (MPeAMETHRIE):
Yyamnica 6yJer 3HA1b:

MEeTOJIbl MOUEIHPOBAHNAA,

Bi; (bl ¥ HA3HAYCHNA YePTEKEH;
OCHOBHEBIE TIPABKIA CO3/AlM MOeNnel-
MIPOTOTHTIOB HA OCHOBAHMHU MpoEKTa -




* npuHIEIE padots 3D nprHTEpa;
e nporpammHoe obecnedyernre 3D-CAD
(«Kommac);
* TTpaBUNA 38JaHAA OapaMeTpos I1eTATH,
* DHCK W TpHMCHeHHe OanjoHOB ¢

APO3ONSIMHA,
® XgpPAaKTEPHUCTIHKH, PHCKA H METOMH
obpaborrn MaTePHAIIOB DIt

MO/IEIAPOBAHHUS;

* TpaBMNa  HCIIONIB30BAAHS  PYYHBIX
HHCTPYMEHTOB (KyCca4uky, HamlWIbHUK,
INTDATENB-CKPeboK ¥ T.1L.);

e TeXHHKY OesoracHok — paboTel B

kabunere 3D Mojenuwporanus |

PO TOTHITHPOBAHKA

Vyamuica Oy1eT YMeTh;

e paboTaTh C TPEXMEPHBIMH CHCTEMAMI
B popmate CAD;

® [OATrOTABIMBATL  IOBYXMEDHBIC  H |
TpeXMEePHBIE 9EPTERH;

®  CO037aBaTh MOJACTH-TIPOTOTHITEI
PasUYHON  CHOXKHOCTH, HCHNONIB3Yd
MHCTPYKOAY M CAMOCTOSTENBHO [IPH
IOMOINH PYYHOTO HHCIPYMEHTa H
MAlivH;

® KQHCTPYHPOBATH IO 3aMbICILY,
sapadee  OONYMBIBATE COLCPXaHHE
Oyayliel Mojend, HasbiBaTh ¢¢ TeMY,
naBaTe ee  o0ilee  OIHCaHUC,
COOTHOCHTE  CBO¥  3aMBICeNl  C
UMEIOLIAMCS HCXOAHBIM MATEPHAIIOM,

JIM9HOCTHBIE PE3YABTATRIL

® IpOSBJICHHE TOTOBHOCTH padoTaTt B
KOIJIEKTHRE, OTBETCTREHHO
NOIXOAWTE K BHITONHEHHIO NWYHON
3a0a94d B TIPOIECCE  COGHAHMS
KOJLTEKTHBHOTO IIPOEKTa;

s (hopMUDPOBAHHE YCTOMUHMBOL'O
MHTEpeca K nponecey
ITPOTOTHIWPOBAHUS, KaK BUIY

TEXHAYECKOr0 TBOPYECTEBA,

e yMeHne  OOBEKTHBHO  OIEHHEBATbH
Pe3yNBTAT CBOErO TPYIa, HCIBITHIBAT
noTpedHoCTh K JATBHERIEMY

Ln




CaMOCOBESPIICHCTBOBAHUIO,

MeTanpeiMeTHbIC:
s DOpMUPOBAHHE yeToiauBoi
MOTHUBALUA K TBOPYECKO-
NPOTYKTHUBHON A€ TeIEHOCTH.
¢ Pa3BuTHE TTO3HABATENBHOR
AKTHBHOCTH, TBOPUECKOI'0 151
OTICPALIMOHHOTO MBIIICHHS, ONBITA
[IPHUMEHEHHA TEXHOAOTHUCCKAX
3HAHHH U yMEHHH B
CaMOCTOATECNEHOR LIPAKTHIECKOR
: JEATENEHOCTH.
OcofLie ycmoBUs -
(mocTynHoCTs Aas aerelt ¢ OB3)
BO3MOHOCTS PCATTE3AIIHY B CETeBOMH BO3ZMOXHO
hopMe
Bo03MOXHOCTL peann3aliii B BO3MOKHO

3NMEKTPOHHOM (opMaTe ¢
NPHMEHEHUEM TACTAlIHOHHEIX
TEeXHOIOTHH

MaTepuanbHo-TexHrIeckas Gasza

MavepHalbHo-TeXHHYECKROE

o0ecncUcHHue:
e QCBCIICHHOE IIOMENIeHWEe, HEe MeHee
30xB/M;
» [TOMELICHUES S XpaHeHus

HHCTPYMCHTOB H MaTCpHAllOE,

000 NN e

TBEPIOC HATIONBHOE MOKPBITHS,
IMKOIBHAA AOCKA]
MOHUTOP UIH BUISONPOCKTOP.

IlepevyeHs HeOOXOAUMOTD
0BOPYAOBAHNS J1JIS1 MOXY IS
«O0beMHOEC MO/E/IHPOBAHHEY
[lepcoranbHEN KoMIboTep - 1 10T,
3D-pyura - 10 wmrT.
Kieit xapauyiam -12 o,
Hoxnwnins -12 1T,
Kospuxu asis pacoBaHuA - 10mIT.
[pocroit kapawyan - 10w,
Tonatka s niiacTaka -1 01T,
«TpeThd pyKa» AepHaTeNs -3 WT.
nuHetika - 10mT.

10.HoxHMUUE -1 01T,
11.cxory
12 . mractuk ABS 1.75 My, 1xr-10 1t




ITepeuenn BHeoOGX0AHMOTO
obopynoBanus 118 MOAY.IA
«3-11 CaMoaeaxnm»:
® NEPCOHANBHEIE KOMITBIOTEPEl - 10 mT.,
HMEOIIHe CAEHUTaPHO-
STHACMHUOIIOIHYECKOE  3aKTIOYeHHE O
Ge30MnacHOCTH IS 37(0POBbS IETeH.
o 3D-1prrep- 3 T,
INTaHTeHIUPKYI6- 10 .
Habop HaTduneii- 10mrt.
CKaITBITeNs -1 0mT.
mractuk ABS 1.75 MM, 1kr-10
nnactuk PLA 1.75 MM, 1xr. - 10 T,
cBOOOIHOE ¥ OecniIaTHOE MporpaMMHOE
obecneverne: («Autodesk 123Ddesign»);,
RepetierHOST, «Komnac» (ycTaHOBIISHO
Ha KaKIOM KOMIIBEOTEpe).
ITepeueHn HeoHX0IHMOTO
0GOPYAOBAHK JMJIN MO IS
«3aHuMaTeILHAA HHXKEHEPHSI»:
IICPCOHANBHBIN KoMIBIOTEP - 10 mT.
3D-npuHTep - 3 IOT.
3D-pyuxa -1001T.
[ltagreEnupKyis - 10 mr.
Ha0op HaThure# - 10mr,
cKanbnen, -10mr.
mnactTak ABS 1.75 MM, 1xr- 10 mm
mractux PLA 1.75 MM, 1xr - 10 1T,
NPOrpaMMHOS obecnedenue:
RepetierHOST (Cura), «Kommacy
(«Inventorn) (yCTAHOBIEHO Ha KaKIOM
KOMIILIOTEpE). '
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Pazaen 1. Komnnexke 0CHOBHEIX XapaKTePHCTHR

1.1. TlosicHUTENBHAA 3AMUCKA

PaseaTre mEdopMaluoHHOTO 00pa3oBaHusd, HAYTHO-TCXHHHUECKOID M
WHHOBAIAOHHOIO TBOpYecTBa Jerell ¥ MONOASXKH, B TOM HHCI¢ IO TAKOMY
HAIPABNIEHHIO, KaKk OBICTPOE NPOTOTHIMPOBAHME, SABIAIOTCS ONHMMHM M3
AKTYalmpHBEIX W  BOCTpCOOBAaHHBIX — 3a/@4 110 IONyJApM3aiMy  HaydHO-
ofpazoraTeiibHOf  JeATeNsROCTH. PasBHIHE  JaHHOro  HAnpaBleHHs Oymer
OIpeeIITE PA3BUTHE 00Pa30BaTCABHBIX TeXHOIOTHI B OmnKaHIEe roJel.

TpexmepHBle MOZSTH — OOM3aTCIBHEIH  JJEMEHT IPOCKTHPOBAHMA
COBPEMEHHbIX ~ TPAHCIOOPTHHIX  CPEINCTB,  APXMTEKTYPHLIX COOPYXKEHHH,
unrepbepos. Ilpumenenve 3D TexHomoruil HewsOexHO BeNeT K YBENMMUCHHIO
pOCTA MHHOBAMOHHOH JIEHTENEHOCTH CPeU 1@ 16K U IIOIPOCTKOB.

Pazpabotke JomonnwreisHoll obmeobpasosarenbHOM of1mepa3BuBAOIIEH
mporpaMMel  «3D-Mozmenuposare H TPOTOTHIIHPOBAHFEN (mamee OO TEKCTY —
IMporpamMma) TEXHHUECKOM HANPABICHHOCTH, UPEALIECTBOBAIA yereuiHas
peanusarps vMoxyns «3D-CamonenkuH» JJIA ONapeHHBIX nerehi «M30-cTy A
«AKBapeaby XyAOKECTBEHHOH HAIPABICHHOCTH, M 1IOKA3ABIIHX BBICOKUE
Pe3YNBTATEl W 32HHTSPCCOBAHHOCTL B JANBHEHIICM ITPOAGIIKEHHH ofyueHHA.
TlomerTka  TPadc(OpPMHpPOBATE  XYIOKECTBCHHBIC CIIOCOOHOCTH  yYalIUXCA
XYIOKECTBEHHOM CTYIME B TEXHHHYECKOE TBOPHECTBO — BOILIOTAIHCH B HOBOH
TIpOTpaMMe.

CoBpeMenHEle  I[POM3BOJCTBEHHEIE 33/(@Yd  PeIUAIOTCA MNpW  MOMOIIK
pasHooOpasHbIX IIPUKNSAHEX WHCTPYMEHTAIBHBIX  CPEX. Ha nepBoii wnnan
BEICTYlIaeT HOTPeGHOCTh CORPEMEHHOrO OOMECTBY B CHCLHAMCTaX IO
HCTIONB30BAHUI0 3THX CpPel IV PpelleHHs KOHKPETHBIX NPWKIaNHBX 3a1ad B
pasIMdHEBIX chepax TpyNoBOH AeSTENLIOCTH.

IMporpamma ssisicTes  asropekoi. Ilpu  paszpaboTke TIPOrpaMMBl
HCIIONMB30BAINCH DPAZNUYHEIC COBpeMEHHbie HCTOYHHKH, HHTepHET-PECYPCEL
IPUMCHSAIUCE KPUTEPHH ITOATOTOBKM AETEM K KOHKYpCaM, & TAlOKe OTKPEITHIS
3aHATHA B MacTep-knaccnl. [lenaror paspaboTan aBTopcKoe y9eOHO-METOIHHECKoe
rmoco6re s yaamuxcs - 1o pasieny «KommosoTeproe 3-/1 MogenrpoBaHHe)

Ilporpamma «3D-MOAETHPOBAIME H IPOTOTHIIHPOBANKEY - PA3HOYPOBHCBAA,
COCTOHT 3 TpEX MOIYJIEH, KamIbIA 13 KOTOPEIX JOIOMHACT APYT JPYra, HO MOKCT
BBITE H CAMOOCTATOYHEIM AN OCBOSHUS IPEIaracMBIX HABEIKOB.

He Bce feTH SIBHO IPOSBIAIOT CKIOHHOCTH K TCXHHYECKOMY TBODYECTBY.
18 owpenenenys HAaKTOHHOCTEH M J@lhHEHIETO PA3BHTAA TeXHHHECKHUX
CHOCOGHOCTEH YHalMxcd HEHAror HCIIONB3IYET NPH BROMALICH AMATHOCTHKE W B
manpHeHIIeM 006pajoRaleNbEOM TPONECCE TECT MEXAHUUECCKOH MOHATIMBOCTH
(TpuanoxcHUE).

CrapToBbl ypOBEHL - Mo)yITE «OOBEMHOE MOJENYpOBRAHUC 3D-pyaxoi»
pa3paboTan jiusd TOCTCIIGHHOTO IOTPYKEeHHs IUKONBHHUKOR B MHP TPEXMEPHBIX
QJUIMTHBHEIX  TeXHONOTHIL. Ilemaror  cumraerT MOIYTb  CTapToBhM  (He
O3HAKOMUTEIIBHBIM), TAK Kak B PC3YJHTATE OCBOEHMS 00pa3oBATE/IBHOIO MOy
Gyner chopMupoBana Gazonasi CHCTEMa 3HAHKHE, KOTOPAs J1acT KOPOINMIM CTapT JIJ1H




o

nanbHedimero ofyderna B cucteme 3D- Texmonormd. llporpamma MOTYJ
BRIIOHaeT B ©cOf M3yueHHES OCHOB pHCYHKA H  YepHeHHS, 00BEMHOTO
MOICTHpOBaHks ¢ ToMomsi 3D-pydek.

BazoBbll VpOBReHbL — MOZyIih «3-71 CaMOeaKuty IpEeUIaracT X H3yHCHHIO
Tpu yuefHbIx peaMeTa - Yepuerne, 3D - MoaenupoBanie, 3D — nevats.
3D — MOJSIHMpOBAHWE - OTPAcHs MyIbTHMeHa, IIO3BOJLAOLEL OCYIICCTBIATE
Tpolece — CO3JaHus  TPEXMEPHOH — MOZSTH obpexTa  OpH  TIOMOIIH
CTIELMANV3HPOBARHBIY KOMTILEOTCPHEIX niporpaMM. MoJennpyemsre o0BeKTsI
BLICTPAMBAROTCS Ha OCHOBE HepIeel, DHCYHKOB, 110IPOOHEIX OIHCAHWH H APYTOH
HHGbOPMALIMH.

VOryOnesHpdi  VPOBEHL — MOXYNh  «34HMMATCIBHAA  HIKCHCPHAR
OPVEHTHpORAHA HA4 PEaM3alli0 MHTEPecoB IeTed B cdrepe KOHCTPYUPOBAHHS,
MOYETHPOBAHNS, PAIBITHE HX HHQOPMALHOHHOH H TEXHOIOTHHCCKOR KYILTYPEL
Mony.rs TTpOrpaMMBL  HAPABISH HA (GOPMHPOBAHKE [IO3HABATE.fbHOH MOTUBAIMH,
OIpefensroniel YCTAHOBKY Ha DE3YIBTATHRHOE y9acTHe B HHKCHCPHBIX
COpERHOBAHUAK, TPHOGPETEHUE ONBITA PO KTHBHOH TBOPHECKOH JEATEIBHOCTH
A PAHHIOW NPOQOPHEHTALMIO. IHAHUA W yMEHUS, nprobpeTeHHble B PC3YNETATe
OCBOGHHS MOIYJIA, YIAIMECH MOTYT IPHMEHUTE B PA3TUYHEX 001aCcT: ¢u3Ke,
MaTeMaThKe, WHQOPMATHKE M Ap.

[Tporpamma pa3padorana C y4eToM:

— ®enepanbioro 3JakoHa «0O6 obpasoBaHHH B Poccuiickoit Penepauma» oOT
29.12.2012 Ne 273-@3.

— KOHIENUWH pasBHTHA JONOJHATEIBHOTO 00pa3OBaBHs geTedt (yrsepXKIeHa
pacropsxenuem Ipasarensersa PO ot 04.09.2014 Ne 1726-p).

— Canlfug x ycTpoHCIBy, COAEPMEHHK) M OPTAHM3ANMH peAuMa paboTHl
o6pasoBATENLHLIX  OPraHM3alMd  JONOIHHTENSHOIO ofpazosanus  JeTeld
(VTBCPAIEHO MOCTAHOBNCHHEM [Maruoro rocy1apCTBCHHOIO CAHUTAPHOIO BRada
P® ot 04.07.2014 No 41).

- IMpukaza MueKCTepcTsa npockemerns Poccuniickoit denepanun OT 09.11.2018%
Ne 196 «0O6 yreepxgemuu Ilopanxa oOpraEmsaldE M OCYIIECTBICHUS
oBpazoBaTelbHOR IEATENRHOCTH IO JOTIONHUTEILHBIM ob1eofpasosaTensHEIM
TIPOTpaMMaMY.

- ®enepanuHoro TpoekTa «Yeiex  Kaknoro pebeHkan,  YTBEPXKASHIOTO
npespmaymom  Cosera mpu  [lpesupente  POCCHHCKOH DegepalMl 10
CTPATErHYCCKOMY PU3BHTHIO K HATHOHWILHBIM  IIPOCKTaM (uporokon oT 3
cents6ps 2018 roga Ne 10).

- Kpaepix MeToIUUECKUX PEKOMEHJAlMHM 110 paspaboTke ¥  pealH3aAlHY
PA3HOYPOBHEBBIX  JIODONHHUTENBHBIX  00Lie00pasoBaTeNbHBIX  TMPOrpaMM,
Kpacuonap, 2020.

_ Verasa MAQY O «1P1/(»I0» MyHuuHnagsHoro obpasoBaHms ropoi-KypopT
Tenenmxuk.

ITporpamMa COISKUT MPU3UAKA Pa3HOYPOBHEBOCTH:

1. Hanuude B TporpaMMe MaTpwllbi, OTPaXalolled COASPXKABHC DA3HBEIX
THIIOB YPOBHEH CiOXHOCTH ydefHOro wmarepHana W COOTBETCTBYXOLIAX
JOCTHXXSHHH,
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2. B mporpaMme OpraHmIosal J0CTYIL m00oro y9JacTHMK2 K CTApTOBOMY
GCBOEHHIO THOOOr0 M3 YpoBHER CIIONKHOCTH MaTepdana [oCpeACTBOM BXOTHOH
[MATHOCTHKH CHOPMHPOBAHHBIX KOMIIETEHIAH yaalIHxCs.

3. OpraHu3oBag AOCTYN YWallHXod K CTAPTOBOMY OCBOEHHIO moboro U3
ypopHeli CMOXKHOCTH ~MaTepHata TOCPEACTBOM ~ TIPOXOXACHHS CIeHAIBHO
OpraHn30BAHHON [earoru1ecKoi npoucaypst.

4. B TlporpammMe TpeAcTaBNeHBl ONEHOHTHBIS MaTepPHabl TIpOMEXYTOTHOH
ATTECTALMA YHUALIHKCS IS KA A0T0 YPOBHA.

5. TIpemycMOTpeHa paspad CTECHS cioXHOoCcTH yueOHOTO MarcpHaid,
CONEPIKAHNE KaXKIOTO M3 MOCISIYEOIAX yPOBHEH yCIOMHAET COJeKaHHE
HpCOBLAYIICTO YPOBHA.

6. B uporpamMMme 1[pegycMOTPCHO MPOEKTHPOBAHKE WHAKMBHAYaNLHOTO
0GpazoBaTENpPHOTO MaplipyTa < BOIMOWIOCTEIO  EKTPOHHOT0  OOyHCHHA ©
Tp{MeHCHMEeM THCTAHIOHHGIX TEXTONOTHH.

7 (oI OIUCEOYHBIX  CDPEICTB TIpOrpamMMbl npeonaraeT  Mx
AuddepeHiMatiio 10 TPHHINITY ypoOBHEHR CIIOXHOCTH, KOTOpad 3a0MCHa B
MATPHIIC.

HanpasiaedHOLTh MPOrpaMMbl —TeXHUYECKA.

[porpavma MNpeiHAsHaqeHa I3 dhopmupoBaiyus 3HAHEH H KOMIICTEHIMH B
panpapnesnn  3-J1  MOjIenuapoBati U POTOTHIMPOBALHS, & TarKe i
LOIYALPH3ALHN CPEMH JeTel H MOJOTICHKH TEXHHUECKOTO W HAYYHO-WHXCHCPHOTO
TBOPUECTBA,

AKTYaNBHOCTb OPOrpaMmbl

Tlpobmema HEXBaTKK KBATA(QHIKPOBAHHEIX ~HIDKSHEPHBIX  KJPOB B
nociaedHHe TONBI CTAHOBHTCA OCTPOAKTYANLHOH AJ1 MBOTHX PErMOIOB HaIen
crpansl. [lo cmoBaM [IpesuaeHTa P@ B.B. Ilytmna: «Heas3s [OMYCTHTS, qTO0bL
CYILECTBYIONHHA kagpoBeri HedUIHT cral CASPKUBAIOILITM (axTopoM pPa3sBHTHA
JKOLIOMUKEY. OTHEM §3 BOXKHEHNHX HalpaBsieHHH pasBHTHA oGpa3oBaHns
CTAHOBATCA (QOPMUPOBAHAES HIDKEHCPHONO MBIULIEHMA H BCEX B0 YPOBHSIX.
WHxkeriep — 2r0 TBOPEL, y3obperarens. Kak BaHO HAYHHATH «TBOPUTH? C
CaMOTO JIeTCTBa, KOTHa B FONOBE KyHd Uneil ¥ XOpOMO PA3sBUTO BOOOPAKCHHE,
KOraa HeT KOMIUIEKCOB, OBITOBBIX H xuTelickax mpoGieyM, Korja BCPHILE, 910 ¥
Tefs 0OS3ATENLHO YTO-TO TOITYIHTCA. Kak TosopHTCS B CTHXOTBOPEHMM B.
Masixosckoro «Kem 6u1h?»: «B HHXEHEPLL 5 6 TouIeN, NYCTh MEHS Hdy4aT...»

C  MOMOUIBXO  COBPEMEIHBIX I[)-TexHonorEi  yvampecs  IIOIyHdiOT
ROIMOMKHOCTL HAYUMThCA CO3/1aBaTh TOWHYIO KOUHIO ID-MOAETH [OCPEACTBOM
ACIIONB30BAMYA PAa3IMIHbEIX BUIOB 3D-o6opyaoBannd (3D — pyuka, 3D-npunTep),
B CPABHUTEIRHG HeDONBIIHE CPOKH «MATEPHATMIOBATEY [[POTOTHNEL PA3IHTHBIX
A3eIh U YCTPOHCTB.
Hosu3na nporpaMmel
CocTOHT B TOM, uTO B yueOHOM Mpolecce yHallliecH opJaeBaroT Hassikamy 3D
MOZCIHPOBAHHS U 3TO JAeT BO3MOXKIOCTL YBHICTE 0G'REKTHl NPOEKTUPOBAHHIA, B
TOM BHIE, KAKHMH OIfA ABISKTCA B AeHCTBHTCILAOCTH, UTO TIOMOI'aeT JKOHOMHTD
ppems. [IporpaMma TPaKTHKO-OPUCHTHPOBAHAL. HapnIky, TOMYYEHHBIC B XOAC
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0Bpa3oBATEeIbHOH ASATENEHOCTH, GyqyT LOIE3HbL KaK A1 OpTaHH3AIVAN THYHOr0
IIPOCTPAHCTBA, TAK B B s06oi npodeccHoHabHOM chepe.

[leparoraveckas nejiecoodpasHocTs

DBBICTPBIA TEMI  PasBATHA qAOPOBBIX TexHONOrvil M BHe[peHME HX B
JOBCETHEBIYIO JKH3HD, ONPENEIIIOT BAXKHOCTh  BHEAPCHHA W anpobaupEy
ofyueHHs 10 JAHHOMY HAalpaBlIeHHro.

[Iporpamma cnocoOCcTRYeT  BEIABACHHIO 3aWHTEPECOBAHHBIX YHAIlMXCAH,
OKAZAHTIO WM DOMOIIH B HOPMHPOBAHHY yCTOMMAROTO HHTEPECE K KOMITETEHIIHAX
Q3D Mojenupopaine # [IPOTOTHIHPOBARACY, a TAKKe OpVEeHTHpyeI uX Ha
NansHeAee MpohecCHOHAIBHOS obyvenue. Co3jlaHue TPEXMEPHBIX MoZenel
IpeJ(METOB  PeansHore  MHpa  — 1o BOKHOE CPENCTBO, TO3BOIAIOINEE
CYWIECTBEHHO [[OBBICHTH 3 derTUBHOCTE O0YICHUS. Tlporpamma «3aHAMaTe/bHAA
WHIKGHEpHA» HAlpPABNeHa Ha IOATOTOBKY K koMmanaHOl paboTe n CoCTaBIEHA ©
yIeTOM OCHOBHBIX PEIIaMeHToB TaiHx copesHoBansi 1o 3D MOJIENUPOBAHMAI0 H
[TPOTOTHIAPOBAHHIO, KaK «OnyMauaia 1o 3D-TEXHONOIHAM?, «HOuHOpIIpodE»,
COpEBHOBAHKM HHXSISPHBIX xoMang, «Kybok MalltiIisl Tontepra».
OrapunreabHast 0C00eHROCTE
[IporpaMma JIHYHOCTHO OpHeHTVIpOBaNa M coCTaBlend © yueToM BO3MOKHOCTH
CAMOCTOATEIEHOTO BHG0pa KaXKILIM YIalimes qanbonee MHIEPECHOTO ODBEKTA
paBQTl, TPAEMIEMOrO st HETO. [lenaror B 0Gpa30BATEINLHOM 1(pOLECCE MOXEST
3QHAMATH PA3IHUHbIE TO3WUMH: OF JKcrepTa ¢ HeoOX0MMOR KRATHUKAIHEH,
opranuzatopa rpymioBoi pabothl  Ha 6a30BOM YPOBHE 1O HACT4BHHKA,
> dexTHBHO OPraHU3YROMEro paboTy KaK KOIUIEKTHBA, Tak H HH/HBELY ANBHO
K@XCIOT0 YIAIEerocs Iia yriy0/ieHHoM yposHe.

Apgpecar MporpamMmsl

[MporpamMmd paccHuTaHa Ha JOCTATOUYHO IIHPOKHI BO3PACTHOH IHANasCH
yUaIuxCo.

Mozyns «O0beMHEOE MOJEIMpOBaH ey Npe/HasHaies A nereit o1 7 no 12
net, AMEIOHX Xy JOXKSCTBCHHEIE HAKTIOMHOCTH, CrpeMIeHHe K H300peTaTenbCTBY,
re. Ba UENeyCTPeMJIEHHBIX,  AKTMBHBIX geTelk ¢ TIOBBIILSHHEIMA
o6pazoBaTelbHBIMH TOTPeOHOCTAMH.

Momymn  «3- CaMOeIKHE» Oyner WHTEPeceH YuaIpuMes  CpeiHero
mKoNbLoro Bospacta 10-15 mer.

Moyiynb «3aHIMAaTeNBHAT UHKCHEPHIY aKTyaleH Ml yJaIluxes 12 -17 net,
AMEIOMX CTPEMIIEHHE K W300PETATENLCTRY, BIANCIOMIAX DIleMCHTaPHEIMHE
KOHCTPYKTOPCKUMY HABbIKaMH paboTHl Ha IeDCOHATBHOM KOMIIBIOTEPE, T.€. Ha
IeJ[eyCTPEMIICHHBIX, AKTUBHbBIX qeTefi © IIOBBIWEHHEIMM 0OpPasOBATEINLHEIME
norpebHoCTIMKE. MOoRyTh MOKCT 61LITE OCBORH TAPAUISNBHEO ¢ 00pasoBaTeIhHbEIM
momyaeM «3-J11 CaMoneiKunHy.

TIp¥ 3TOM, HET CTPOroro BO3PacTHOro OTpanHeHUs.

Ha obpazosaTelbisie MOAYIH MOTYT IpUANMATLCA BCe KENAIONIe, AKTHBHO
pETepecyionniecs 31)-TCKHOJIOTHAMH. Tlepexon € OOHOIO 00pa3oBaTenbHOro
MOy HA APYro# IO3BOJHT JaKOHHHHA oCBOUTH TaHHbIe KoMneTeEmuy, OgHaKo,
MOMKHO BLIOHPAThH 06pazonaTeNbHLTH MORY TS CaMOCTOATENHHO, 10 XKEITaHUO.
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Vposedb, 00beM d CPOKH |
[Iporpamma sIBIACTCS pa3HOYpOBHEBOH K IpegHasHatena 1 ReEX KETAOIIHX.
Q6BeM 1{pOTPaMMEBL:

CrapTOBbI YpOBCHB, MOAYIL «OBneMHOE MOLETHpoBaHue» -144 waca, Cpok
peanm3ain 36 yqe6HbIX Helenb (4 9aca B geme1i0), 1 roi obydeHus,

Monyas «3-J1 CaMOneKuI) GasoBoro YpoRHA - 144 Haca, CpOK peanusaliy 36
yIeOHBIX Henems ( 4 qaca B HeJleNo), 1 Tox oGyIeHNd,

Moayis «3anyMarebHas HHKCHEPHS) yrIyGIeHHOrO YPOBHI — 72 daca, CPOK
peaTnay 36 yuyeGHbIx Heslenb (2 Jaca B gememio), 1 roa obydeHus.

dopmbl 00yUeHHA

Tpyrmmoeas. HanomksemMocTh TPYIII:L g-10 uesoBeK. JaHATHA BEOYTCH BoSH
rpymol, paséHBafch M0 TOArPYITIAM Ui BBIIONHEHMA TBOPHEECKOTO 3a/andi.
QOPMUpPYIOTCS.  HABBIKH TPOEKTHOH JEATEIEHOCTH rpynmoit  ygamxes 0e3
AKTWBHOTO Y4aCcTHA Iefarora.

OcHosHas hopMa 3aHATHI - TBOpPHCCKaA maboparopya. boNBIIYIO 9aCTh 3aHATAR
COCTARIIET TIOMCKOBO-I(PAKTHYECKas AeHTCIBHOCTE, paspaboTKa OCKH30H H
qepTexel ¥ BhITOJHEHME CAMOCTOSTENbHOM TBOPUYECKOH paboTEI.

Ha 6a30B0M YPOBHE KCNIOIBIYIOTCH, B OCHOBHOM, rpyTioBbe GOpMLI TPAHCIAIHH
colepXaHus  IpOTpaMMel,  Ha yraybIeHHOM — YPOBHE  CTHMYJHPYETCH
CAMOCTOATEABHEIH [MOUCK CIELHATIBHBIX 3HAHHH B PAMKaAX CONEPKATC/ILHO-
TEMATHIECKOTO HAIPaBNEHHsS TPOTPAMMBL € nanpHedinM 06verEoM HHbopMalan
B (opMare Je:0BbIX HIP. OfreM H YPOBEHH CIIOKHOCTH 3aBHCHT OT THYIEIX
BOSMOKHOCTEH KOKIOTo yJacTHHKa 00pa3oBaTeIbHOTo nponecca. FICrombsyeres
METO]] TeHePHPOBAHIA Haen.

Peanmsamysl IPOTPEMMa BOSMOXHA ¢ HCTIONE3OBAHIEM GOpM JMCTAHLIKOEHOrO
oGyueHus.

1.2. Ieab 1 32344,
ens nporpaMmbl

CojeffcTBHe Pa3BUTHIO TBODHECKHX, UHTEIICKTYABHEIX W TPaKTHIeCKIX
KOMIIETEHITHI ~ YUaLIUKCS Hepe3  OpraHM3aliio JeaTebHOCTH  HAYANBHOTO
VHMKCHEPHO-TEXHIYECKOTO  KOHCTPYUpOBAHAA H 3D MOACTHPOBAHHA, PEUICHHI
PASNHYHBIX MHXCHEPHBIX 38744,
Jagaau MporpamMmbl
OfpazoBaTe/ILHbIE:
PaspdTHe OSHABATENSHOTO KHISpSca K - OCBOCHIMIO 3HaHMH © MeTohax
MOJETAPOBAHESA, HX IPEAMYMICCTBAX H genocTaTKax, OOMacTAX NPHMEHEHHA,
TIEPCIICKTHBAX PA3SBUTHA.
OsnafeHye HaBBIKaMHi IIOCTPOCHHA U MOTEQUIKPOBAHKA TPEXMEPHEIX MoJienei ¢
HCTONb30BaHHeM 3D-TeXBONOTHH.
ComncficTRHE MHTEMIEKTYAIBHOMY PasBUTHIO JITHOCTH ¥ (GopMUpOBAHHE HOBBIX
0BpasoBaTeNnkHbIX KOMITETEHIMH, 060ClIOBAHHON nenecoobpasHocT  BRGOpa
MOJeIEeR IPY CO3IaHIH NPOSKTOB
JIHYHOCTHBIE:



dopMHUpPOB

DopMHpOBEHHIE
criocoBHOCTER) PY PELIeHHA TBOPHLT
aAnve CIIOCOOIIOCTH BHICTPAHBAHHS MapaIeTbHBIX PO

JTHYHOCTHBIX

KOMITIETCHTHOCTER
KHX KOHCTPYKTOPCKHX 33124,
neccos 00yUSHHS

C pa3sHbBIM YPOBHEM ,I[OC-TYHHOCTH U CTeleHM CIIOKHOCTH,

*

CopneHcTBye
YCTOHYHBOH MOTHBALAY K KOMICKTHBHO

Pa3BUTHIO

MeTanpeiMeTHLIE:

e [loBbiTleHVE YPOBHA MOTUBHPOBAHHOCTH H HH(OP

KOMMYHHKaTHBHBIX
fi TBOpUeCKOH AeSTEeIIBHOCTH.

Ka4ecTB

(MEHBALYAIBHBIX

#  QOpMHUPOBAHHKE

MHEPOBaHHO CTH.

e PaspuTHc NO3HABATEJBHOM aKTHBHOCTH, TROpPIECKOro H OTIEPALOHHOTO
MBITIUIEHKS, ONbITa MPHMEHCHMI TEXHONOIMYCCKAX SHAHHH K yMEHHH B
CAMOCTOATeNBHON [PAKTUHECKOH Jea1eNbHOCTH.

1.3. Conepixanue NporpamMmb]
ypoBeH TN HapMeHOBAHMAE PA3JIESIOR H TEM KoauuecTBo YacoB QopmMbl
b n/n BCEro | TOp® | mpax | aTTecrTaumn /
a1 THKR KOBTPO.IS
Bronpoe zamsTee.  MHCTpYKTAX | | 1 PpoRTANLEbY
i o Texuuxe Oe30MacHOCTH OIIPOC
Ocrossr padorel ¢ 3D pydKoR 3 1,5 1,5 0OLACHCHHE
UCATOrHYecKO
& HalJOICHHE |
- | oTIpoc,
& LEJETOTHYECKO
s E [TpocToe MOASTHPOBAHYE 50 6 44 & HaboAcHve,
w2 aHalli3
- :
] TIEAATOTHUSCKO
= 3 Cospanne cnoxkasx 3D mogene# | 70 8 62 e nabionenme,
?ﬁ < aHANY3
—
[ g ompoc,
=
g 3 Coa/anye aRTOPCKOA MOETH TIEARTOTASCKO
S : BTOP . 10 1 b ¢ HaBOACHYE,
8 anaaus3
¥ TIEAATOTAUECKD
TlogroToBka ¥ ygqacTue B g 5 6 e HaBIIONCHAE,
- ' RBLICTABKAX ¥ COPEBHUBANHAX aHATHS
\ ‘ HroroBoe 3aHATHE 2 - 2 \ ARATIHS
| Hroro: 144 | 19,5 | 1245 |
Bpoproe 3apstue. VHCTpyKTax 1 1 OGBSCHERAE |
..n o TexHuxe 8e30macHOCTH O poHTATLHBLA
= A ] onpoc
2w = YepucHue 29 9.3 19,5 | BEIICIACHHE
& T._-3 TECTOBLIX
£ % = | SanaRHH
g 2 z 3D MoaenHpoBanHe 56 14 42 BLUICTTHEHHE
Eg = TECTOBLIX
| 3a1aHui
| 3D mevatn .30 8 22 RLIIQIHCHNE
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DopmupoBaHUE THYMHOCTHBIX KOMOCTCHTHOCTEH (MHAMBHAYANBHBIX
crocoBHOCTeH) IPH PEEHHH TROPUCCKHX KOHCTPYKTOPCKIX 3a7a4;
DOPMHUpPOBAHHE CIIOCODHOCTH BRICTPAMBAHMA napaURNBHEIX NPOLIECCOB QOyICHHA
¢ pasHEIM YPOBHEM IOCTYIHOCTH W CTCTICHA CIOKHOCTH,

ComeiicTBHE  Pa3BUTHIO  KOMMYHHMKATHMBHEIX — Ka4cClB 1 GOpMHAPOBAHHAL
YCTOHIMBOK MOTHBALAHA K KOJUIEKTHRHOM TBOPYECKOM JIRATC/IBHOCTH.
MeranpeAMETHBIE:

[ToBsITIEHHE YPOBHA MOTHBHPOBAHHOCTH H HHDOPMHEPOBAHHOCTH,

PaspuTie [O3HABATENBHOM AKTWBHOCTH, TBOPHCCKOTG M OMEPALHOHHOrD
MLIINEHYA, ONBITa IPHMEHEHMA TEXHOIOTHHECKHX JHAHME W YMEHHd B
CaMOCTOATENEHON IPAKTHHECKOM IEATSABHOCTH.

1.3. CoaepkanHe IpOrpaMMbl

ypobes | Ne | HamMenopaswe pasaeaos A TEM Kosmuectpo yacon | DopMBI
L wn BCErD | Teopw | OpAK | arrecTaip/
ol THKA KOHTPOJIS
Beompoe 3apardc. HIHCTpYKTax | 1 1 OpOHTAIBEBIH
no Texmuke He30MacHOCTH QIIpoC
Ocuoss paboTsl ¢ 3D pyuxol 3 1,5 1,5 o0hACHEHHE
! TBEIATOTHYSCKO
¢ FadIMONeHEE |
- ompoc,
= [ELATOTAIECKO
E TTpocToe MOIENHPORAHEE 50 6 44 € HabmofeHHe,
G 2 | avamny
$ E’ TIETArOrMaecKo
3 % Cosarme caoxubx 3D mMoxenel | 70 8 62 ¢ Hab/mOCHHE,
2 = AHANHS
E 9 ompoc,
E % Cosparme aBTOPCKON MOIEIH 10 1 9 :Taag:;o “;qeﬁ;
8 AHAILUS
= - HegarorHaccKo
[loproToRKa ®W  yWacrue 8 ) g P 6 & BabLOoJICHTS,
BHICTABKAX ¥ COPCBHOBAHMAX AYTATIHS
Hroresoe 3aHITHE 2 - 2 AHAITS
Hroro: 144 195 [124,5
Brogroe 3apaTue. MHCTPYRTAX 1 1 OOBACHEHHC
no Texwuke He300aCHOCTA GpoHTATBHBLH
E_ b A OLPOC
2 = Uepuenue 29 | 95 | 19,5 | semomHeHue
g g % TECTOBBIX
i‘i 2 & 3AMAHRME
g8 2 3D MOACHEPOBAHHE 36 14 42 BEMIOTHEHHE
§ = O TCCTOREIX
= sapampi |
3D medars 30 8 | 22 BHIIQHCHAS
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' TECTOBEX |
saganHi
Co3snavme aBTOPCKMX Monenel 1 16 1 15 Ananus padbot
KX TISHETh. _
[loATOTOBKA U yHacTHE B 10 2 8 HeaarOraecKo
COPERHOBAHMAX ¢ naluroaenne,
AHATIH3
[Toasencade ATOroB 2 2 {TpeseHTaigms
BEIIOJIHCHHOH
paboTs,
ARAIBIS
Hroro: 144 355 [ 108,55
1 | Beoagoe sapatre. HHCOTPYKTaXK OOTBACHCHHE
1o Texurke Ge30nacHOCTH 2 1 1 OpoHTATBALI
o . QmpOc
= 2 | O6pemuoe Moaginiposanne 3D IeAarOTHESCKO
& 3 .
s B pyaroit 10 2 8 € HaOJOICHHEE,
= = _ aHaJH3
g & 3 | 3D mMomemaposarmae u 3D newars F&/TATOTHECKO
§ = 20 4 16 | e nabmoncEme,
i~ g aHaIu3
3= 4 4 | Mammsa Dongbepra [CAATOTHIECKD
a E 8 6 12 | e rabmonenue,
B8 S AFIaTH3
E E 5 | Ipoexnasg nearelbEOCTE HEeNarorE9ecKo
5 % 20 6 14 | e nabmonerme,
o _ BHAJIA3
¢ | Donseacure HTOTOB 2 2 AHAIAZ
] [ Hroro: 72 1% 53
Beero e nporpavMmMe 360 74 286

Copepkannae MporpamMmel
CraproBuiii MOXy s «O0beMEOE MOAEAAPOBARHE? -144 uaca

1. BBoaRO¢ 3AHATHE:

Teopus

Muctpykrax 1o TexHuke 0e30macHOCTH, RBOACHHC B 08pa30BaATSILHYRD
PO PaMMy:

- ycTopHA passHTHs 31 TEXHOMOTHE!

- HCTOPHA BOZHHEKHOBSHIA 81 ANTUBHBIX TexuoIorni ¥ 3DTexHONOTH,

- OePCTICKTHBL OTPACITH.

2. Ocropnl paGorsl ¢ 3D pyuxoi

Teopud

- uctopus cozgara 3D pyuki. KOHCTpyKiMs, OCHOBHLIE 3ICMCHIEL YCTPOUCTBA
3D pyuxn. TexHuka GesomachocTd mpa pabote ¢ 3D pyukoi. HHCTpyMEHTEL,
TPHHATTEKHOCTH H MATCPHAIB.

TIpakTHKa
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. paupoHAJBUBIC TPUEMEL paBoTEl UHCTPYMEHTAMH. Qpraguzanisd pabouero
MecTa. JeKusHas rpapuKa 1 ma6ousl Iipe padore ¢ 3D pyuxofl. ObLIKAe HOUSITHA
@ Tpe/ICTABICHUA O ropme

3, YlpocToe MOAeHPOBAHNE

Teopus
- oTpaloTKa TEXHUKH pucoBaHms Ha TpadapeTax. JgaucHie ICKA3E, HEPTEXE

[paxTuKa

 BRIHONHEHHE ICKH3a KK HepTexd K xaokgo# pabore

- TpeHUpOBKA DHCOBAHILA pyukol Ha TOCKOCTH. BrimoaHeRHe JUHAH pa3sHbX
BAIOB — 24.

_ ¢rocoOpl  3aTIOHCHI MeRIMHCHLOrO  [POCTPAHCTRA «OpHaMenTansHad
KOMITOSHIIIA» ~ 44

_ cO3MARME MNOCKOH QUIypet 110 tpadapery «bpenokd, MATHATHKIY - 49,

- co3/iaHue o6TLEMHOHA QUrypsl, cocTosIIEH H3 TTOCKHUX
meraseit «HacexoMpien UK Texopa KapTuH (Gabouxd, GoXKbS KOPOBKd, Hay9I0K B
T.0.)- 44.

- co3ganMe 0BBEMHION QOUTYPEL cocTosmeH U3 TUIOCKUX neranei «HosoroHoHe
YKPAIICHAL? (MTPYLUKK-TI0ABECKH Ha eNKy, OeKOp OKOH cHemHKaMI) - 4.

. conyianye 00beMHOR Quryps, cocrosmeit U3 TIOCKHUK netaneft «L{BCTH - 8u.

- cosague OOREMHOH Gurypsl, coctosniei 13 NITOCKHX nevaned «J1IkaTynKa» -
Bu.

- CO3NJARUE BUTPRKHOHA KApTHHE B dopmate Ad — 10y

- CO3JAHHE obneMHOM GUTYPEL cocTofILel U3 TINOCKEX nerane «dexox ML
tenedonay - 6.

4. Co3zpanne CIOKHBIX 3D moneeH

Teopus

_ [OHATHE «pasBepTKa», KapKac

[TpakTHKa

_ BRITIOTHEHHE DCKH3a KM HepTeRa K Kaxxmol pabote

- CO3JaHHUE CIOKHOCOCTABHOTO TPEXMEPHOTO ofberTa: «AKYPHBLH 30HTHRY - 24.,
«Brouka ¢ HIpyIIKamu» - 24., «JexoparABHOE nepeso» - 44, «XpyCTAIEREIH
TApHK» - 24; «Crpexosay - 219

_ co3maHNe 00BEKTA C JBYDKYIIAMHACS HaCTAMH: «BenocHnen» - 44, «Kauenu» -
24., «CaMoneT - 4., « ABTOMOCHIIE? - 64

- COo3IaHue obpeMHON MOJAEIH SKUBOTHOLO MMpPal «TImamioy -64., «JloMarHEe
KABOTHLIEH-O01.

- co3aaHMe OOREMHON MOJICIA apK¥HTEKTYPHOIO obnekTa - 84.

- co3daHue oG seMBOR MOASIH yenopeka: el Mopo3s» - 4yq, «l'cpon CKa3OK
MYTETHHUIBMOB - 6.

- cO3TaHue 0bBeMHOH — MOISHH HREITOBOTO  MPEAMETa: «KouheTHMIA,
KapAHIAITH AL, Tapeika, catdperTHyna ¥ T.I.» - 124,

Coananue aBTOPCKOfA MOACTH

MoJeIEpOBaH#Ee  TPECXMEPHOro ofpexta Ha CBODOAHYHD TOMY 1o BHIOOPY
oByUaroIIeTOCs — 104,

Teopus
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- QUpENETICHAE TEMBI, eI 1 3a7ay, TOMCK HAMOPMALH;
- paspafoTKa 1UIaHs.

[TpaKTHEad -
- CAMOCTOATEIILHAA paboTa Had CO3JaHHACM ABTOPCKHX MomereH:

~3CKH3, MOJCTHAPOBARYC;
-o6paforKa MOALIY.

6.MloaroToBKa H Y9aCTHE B RBICTABKAX H COpPEeBHOBAHHAX

TopopcKue, 30HalBHRIE 1 KpPAEBHIC BLICTABKH K COpeBHOBAHML

[IpakTiKa

_ HOLTOTOBKA K COpPEBHOBAHHAM cOTITacHO TONOKEHUIO KOHKYypCa (BLIMOTHEHNE
33 JaHHM B paMKaX Mpe I0KEHUBIX TEM U KOHKYPCHBIX HACILITAHUM);

- ycTpaHeHuWe retheKToR: HCIpaBneHid, 3aMACKMPORKA, NOTENBIBANHE B paloTax.
PeronT coManHbx 3D v3penvi — JIeACTEHC TIO TIPRHIALY «TedexT B 3QHeKT.
~. [loapeneHKue UTOTOB

- Ipe3eHTAUA TBOpHECKOH pAdOTEL.

[Lyanupyembie Pesy/IbTaThi

B pesyaprare OCBOSHI TIporpaMMel yuam@Bcs CMOKCT OBNA/IETE eXHONOTHER
NOTHOTO UHKIA CO3AaHH TpexMepHOR MOIeNH: OT paspabOTKH TEMBL /10 CO3NIAHML
[IPOTOTHIIA.
QbpasopaTeahHbIe (npenmernple):
Yuanuiicst R0MKEH 3HATh:
QCHOBHIBIC ITpaBUia CO3JaHH TpexMepioil MOJCITH DCANBHOTO TEOMETPHYICCKOTO
o0HeKTa;

TIPHHIMITEL paboTh € 3D-pyuKoi;

cT10c00b! COeIUHERUS 1 KPRNewa JleTane,

CIIOCOOH! ¥ TPHEMBl MOAETHPOBAHHA,;

3 KOHOMEPHOCTH CUMMETPUH X paBHOBECHH,

TexuyKy Oe3ouacnocTH IPH ofpamicHUM C YKA3AFHHBIMI MarepuasaMu L7l
MO/(eTAPOBAHHI.

VyauHics 0/KeH YMeETh:

CO3NIABATh JCKU3EL, a6 IoHbl A5l MOJENHPOBAHI

cO372BATH TPEXMEpHBIS A3ICHH peansHOre 00BEKTA PA3NHIHON CIOKHOCTH ¥
KOMLIOHI(WH A3 [IIacTHKA.

paboTaTh ¢O CTAHAPTHHIME DIaCTMACCAMH: ABS,PLA;

OJTb30BAThCH NIMEPHTEIBHEIM 00OPYIOBAHKEM.

JInunocTHLIE:

Yaanmacs 10/AeH:

peIaTh NpOCTENIINE KOHCTpyKTOpCKHE 3azaid B mporecce H3TOTOBICHUA
06BEMHOE MOICTLH,

yMETh OPraHu30BaTh pabouee MPOCTPAHCTBO;

[IPOSBIATH TOTORHOCTE paGoTaTh B KOJUIEKTHBE, OTBETCTBEHHO MONXOJUTE K
RLITIOJHEHMIO JIAYHOH 3aj@tiu B TpoLecce CO3AARIA KOILIEKTABHOTD TIPOEKTa
MOTETIH,
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WMETh Cq)OpMPTpOBaBIl‘LH’Flcsl YCTOHAMRBI  HHTEPEC K IIpOoeccy 00BEeMHOTO
MOAEIMpOBARHAL, KaK BUAY EXHIECKOTO TBOPIECTEA,

YMETh OBGbeKTUBHO  OUESHUBATH pe3ysipTaT  CBOSTO TPYId, MACIBITLIBATE
roTpedbHOCTD K nAanpHeRIeMy CAMOCOBEPIICHC TBOBAHMIO;

MeranpeiMeTHRIC

Vyamuiica A0JMHKER:

pIaneTs HauaIbHBIMA paBeIKaVy An3afHepcKoro ¥ WHKEHSPHOI0 MBIIITEHU,
NpOABIITH [103HABATCILHYIO — AKTHBHOCTD, TBOpUYECKOe H onepaliMOBHoe
MBILLICHAE, 3HaTh chepy N4ILHEHIIErO TIpVIMEHCHEA TEXHOAOTHIECKHX 3HAHHN H
yMmeauH B CAMOCTOATENRHOH NEATENHHOCTH.

OnEEM W3 KPATEPHeB OUSHKH 3(heKTHBHOCTH pafoTsl TO TPOrpamMMe
qprgercd CTPeMICHHME K CAMOPAIBHUTHIO, chOpMAPOBAHHOCTE ¥ yHaNAKcA
cTpemienHs K qadoll  modene ¥ nprobpeTeHne YYBCTBA coBCTEEHHOIO
NOCTOWHCTBA.

Moaysib «3-11 Camogeagui» 6a30Boro ypoBHSH
Copepxanue

1.Bpoanoe 3AHATHE:

Teopui

HuacTpykTask 1O Texguke 0e30MACHOCTH, BBeficHAE B oBpa3z0BaTelIbHYIO
nporpaMMy:

- HeTopHs PasBHIRA 3D TEXHOJIOTHHA!

- BCTOpWS BOSHHKHOBEINA ) IIUTHBHELX TCX HOTIOTHH ¥ 3D TexXEOIOTH;

- EePCIIEKTUBEL OTPACTH.

2.UepueHHUC.

5 1, Bpenesue, YueOHEIH IpejMeT «UepHeHue».

Teopna

-ponIL YepreXka B JKMIHH qenmoBeKd. KparTKee CBe/(eHmA 0f WCTOPHH USpUCHHA.
WHECTpYMEHTEL, [PHHATICKHOCTH A MATePHAIIEI.

[JpakTdKa
- paIHOHANBHbIE TTPAEMBL paboisl HHCTPY MEHTAMH. Qpragp3aius pabouero

MECTa.
2.2. TipaBuiia OQOPMICHIA qepTeKEH.

Teopus
- oHgTHE O CTaHaapTax;
- OpMHpPOBAHHS [MOHATHIL; YCPTEXK, ICKHS, cxema, TexHuuecKHii pHUCYHOK,

pasBepIKa, dhopMaT;
_ Tppl JIMHAN, HAHECEHHE PasMepos.

[IpakTaKa
- rpaduyecKas pabora: «Tuibl nvnuit, HaHeCeHHS PasMEPOBY;

- rpadyaecKas pabora: «HepTex [NOCKOH HeTasii».
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2.3. TeoMeTpUIECKHE IOCTPOSHHS Ha IIIOCKOCTH.

TeopHa

_jclieHre OKpYKHOCTH papHbie 9aCTH (3,5,6,7, 12 gacTeh);

~COTIPHKEH A (coTpsiKeRHA IPAMOTO, ocTpore W Tymore YUIOB, COnPAKEHIA
npsMoi  H OKPYKHOCTH, compaxenne JUT H oKpyxKHOCTeH  BHOMHES 158
BHy TPEHHEE).

[IpaxkTuKa .

- TpolecC BBIONHEHHA gepTEKA [OCPENICTEOM rpadu4ecKuX ariepaiii.
Ipadryeckad pabora «OpHAMEHT?;

- rpaduuecKasi pabora «HepTex feTamy ¢ WCHONLEOBAHMCHM reoMeTpAIeCKIX
IOCTPOEHHH, [OCTPOEHEE COMPSKCHII B KOHTYPE JETAH.

~ 4.Croco0s TIPOSUIPOBAHILL:

-2

S,

Teopus
. obmue ceegedHa o npoeuyrpOBaHHH, npoeunpomxme Ha TpH TIOCKOCTH

IpoeKIuH, paCIONOMeHHE BH0B Ha YepTeKe M WX 1a3Baid, OlIpeicIeHHE
HE0BX0IHMOTO | JIOCTATOIHOTC RUAOB Ha TEPTOXAX,

_ AKCOBOMETPHUSCKAE 1TPOSKIHE IoCKIEX M 06TLeMEBIX GUryp;

- TeXHAYECKHH pUCYHOK.

[[paKTHKa

- rpaduecKasn pabota «llocTpocHAe TpeX npockLEl TPeIMeTar;

-OCTPOSHHS 1IPEAMET? 80 (QPOHTAILHO ,mmeTpuqecKoi‘i U M30METPHYSCKOR
TIPOEKIIHH;

- TIpaKTH9eCcKas pabota « [expHecK i PUCYHOKD.

(repue W BBITOTHCHUE yepTeKen!

Teopus

- AHAIE3 TEOMETPHUECKOH hopMB! TIPEAMETA, MBICTIEHEOE pACUlCHEH!E [PeAMETa
He TEOMETPUUCCKAS Tela,

- pa3BePTKa;

~[IOPSAIOK TTEHYA yepTexeH.

TpaxTHKa

- IOCTPOEHUC NPOSKI AR reoMerpHHeCcKHX TE,

_gETONHEHHe  gepTexeh peaMeToB  © ACITONB30BAHHEM TEOMETPHHISCIIX
[IOCTPOCHHM;

- rpapuseccKat pabota «IlocTpoeHne TpeThel IPoeKIKH 10 IBYM JAHHBIMY;

- yreHue Yeprexed;

- rpadrygecKas paGora «HepTeiu i AKCOROMCTPUHECKHE TPOSKIAL IPEAMETOBRY,
HaHeceHue pasMepoB.

2.6, CeueHs K Pa3pe3hl

Teopus

_pousTHEe © CeHeHWN. [Ipansurza BBEITOTHEHHIA HANOXCHHEX ¥ BRIHECCHHBIX
cedeHul;

-pazIAgMd MEXIY paspesaMyl U CEHCHVAMHA, [poCTHEe ¥ CIOXKHBIC paspessl.
TIpHMEeRCHUE Paspesos B AKCOHOMETPHUECKHAX IPOCKLIAR.

TIpakryika

- rpaduyecKast pabora «CoueHady;
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- rpaduyecKas pafota «lIpocThie paspessly;
- rpadBHIecKan pabota «HepTex HeTalll ¢ IpAMEHEHNEM Paspesay.

2.7 . CHopouHsle IepTeXN
Teopus

- qepTeXXH THITOBBIX coenHEeHH IeTaNeH, 00MIre JIOHATHA 0 COeAVHEHAN
neraneh (pasbeMHbIe U HepazbeMHBIE COCIHHEHNA); '
- cBOPOUHbIE HEPTEXHH H3medni, NeTaTu3aiis.

[paxTuKa

- CTHOE UTEHHE JSPTeKA,
- rpaduaecKai paboTa «DCKH3 pe3p00BOTO COSAUHERHD?.

3, TexHoJI0rHs 3D-moaeinpoBanHE:
3.1. ITporpamma «KomIac ["paduros

TeopHs

_ 3HAKOMCTRO ¢ IporpaMmoi.

- co3faHue u HACTPOUKH

yepTeneH.

- c6opoutbie YEPTEXIL. J{eTanyupOBKA. CrieniiHKa HH.

TpaxTHKa
- IPaKTHICCKHC pabOoTE]

«UepTex JSTANK?;

- qepTex cGOpOYHOH SIMHHIIIEL,
3.2. Tiporpamma «Komnac 3D»

Teopus

_3HAKOMCYBO ¢ UPOrpaMMOH. WHcTpyMEHTEL H pacTpoiikyu Komaac 3D. Pabota ©

MOJEIBIO;
-paGoTa ¢ MOTETLIO.

[IpakTHKa

- QIIgparyn BELIABJIHBAHN I,

- oIepaidd Bpallenud,

- KHHEMATHUeCKas onepanast;

- onepariys o CeICHUIM,

- coaanMe MOJIETH TI0 3a[aHHBIM HePTENaM,

- pabota ¢ GHOIHOTeKaMH «VIEXAHRKA I MeXaHHIeCKUe Tepeaainy

- coznanue cOOpKH;
- cO3JlaHne uepTeKeH;

- CO3MIANKC CreBQUKaIm;
- TIOBEPXHOCTH 10 CETH TOUCI
- HOBEPXHOCTD MO CETH KPHBRIX.

4. 3D-nevatb

4.1. 3aaxoMcTBO ¢ 3D npHHTEPOM:

Teopus

- opuHLET paboThl 3] ppuHTepa, IKCTPYIUPOBAHHE,
- BEAGL B THITBL TNACTHKA, GropasnaraeMplii MacTHK.

TlpaxTiKa

- «3aIlycK U KanubpoBKa 31D mpMBTEPaY;

- (3anpaeka I (ACTHKA ¥

[TOATOTOBKA K NETATH. TIpoGuas neyaTs.
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4.7, 3HaxoMcTBO ¢ mporpamMmoit Repetier - Host

Teopus

-0030p TIPOrPamMMEL.

TlpaxTiKa

- HACTPOMKH TIEHATH.

4.3. TTeuars u 00paboTKa MOICIH

Teopud

—ocobennEoCTH 06pabOTKH pa3liYHBIX BUAOB IIACTHXA, paGota ¢ PYYHBIM
MHCTPYMEHTOM (CKATBIIEb, HOKOPE3EL, HAATLHAKY), aneToHoRasd Oans;
-OKpaIMBaHHe H3IETHH.

[IpaKThKd

- eYaTh Iy UImMX MOAENeH, o6paboTkA.

Co3naHAe aBTOPCKOi MOJE/IH K medaTh

PazpaboTka npoeKTa

Teopus

- oTIpesieNicH e TEMBL, TIEIH U 3a/18°, HOHCK HHQOPMALTHH;

- paspaboTKA TUIAHA.

TpaxTyKa

_ caMocTosTenbHas padora Hajl CO3aHHEM aBTOPCKHX MOJIeNIeH:
- 30KW3, MOICTHPOBAHUE;

_ HacTpoiixa nedary. [leuarh coOCTBEHHOH MOJENH;

- aGpaboTra MOJRTIH.

6.JIoaroTOBKA B Y4ACTHE B COPEBHOBAHHAX

TopoAckHe, 30HATBHRIE H KPaeBble BRICTABKI U COPEBHOBAHMSL.

[lpakThKa - .

- IIOArOTOBKA K COPEBHOBAHMAM COTIACHO TOJOMEHMIO KOHKYpca (BHIMOIHEHUE
3aaEuH B PAMKAX TIPEITOKEHHBIX TeM B KOUKYPCHBIX VCTIBITAH W ).

7. HNoapeTeduce HToroe

- [Ipe3eH Talig TBOPHCCKOH paboTHI,

Ilnanupyevnie pesyabTAThb

B pesynpraTe OCBOCHUS [Iporpavybl yHaulHics CMOXET OBIN&/IETE
rexgosordel MONHOrO LIMKIA CO3/IaHHS TPEXMCPHOM MOJend: OT pa3paboTKU
TeMBL IO CO3TaHMAS MPOTOTHLIA.

O0pasoaTebHbIC (npeamMeTHbIE):

Vyauuics N0JKeH 3HATh:

METO, (bl MOJEIMPOBAHHA;

BUJBL 1 HA3BHAUCHAS YePTEHEH; _

OCHOBHBIE [PABHNA CO3NAHWA MOAENEH-TIPOTOTHITOB HAa OCHOBAHWHM TPOEKTa -
IpUAIMITEL paboTsl 31 ITPUHTEPE,

TPOTPAMMHEOE 0DeCIeUeHNEe 3D-CAD («Komnmac»);

L(PABHIIE 33JAHHSA 1aPaMCTPOB eHaTH,

pHCK H IPAMCHEHHE HaTIIOHOB C 83PO30IHIMIL




XAPAKTCPHCTUKY, PUCKA ¥ METOBI 06paboTKyH MaTePUaloB 11 MOAEINPOBaHAA;
paByila UCTIONB30BAHNA PyHHBIX MECTPYMEHTOE (KYCauKy, HAaNAIBHHK, TIIaTelh
ckpeGoK H T.IL);

e TexHHKy Oe30MACHOCTH IpPH oOpane I ¢ YKa3dHHBIMH MaTepuanamMH [
MOJIeHPOBALKAL,
Vyauuiicsi 0 1KeH YMeTh.
paBoTarh ¢ TPEXMEPHBIMHU CHCTEMAMH B dopmate CAD;
ONFOTABITHBATE JBYXMEPHBIC H TPEXMEPHBIC JePTEHKIM}
CO3IABATE MOJACITH-IIPOTOTHIEI IIPH JIOMOLIA PYTHOTO HHCTPYMEHTA 1 MAIAH,
MEPCHOCKTE M CO31aBaTh KOTIHH JeTanen;,
OTHENLIBATE TIOBEPXHOCTD MOIeH-TIPOTOTATIE,
paboTaTk €O CTaHJAPTHBIMH IIACTMACCAMH: ABS.PLA;
| (OI[E30BATHCS U3MEPHTEN bHEM 000pYN0BaHAEM.
JIudHOCTHbIE!
Yyamuics JOJAEeH:
pemars IpocTeRITHe KOHCTPYKTODCKEE 3afadd B IPONECCE maroroBnenws 3-J1
MOIIEIIH,
yMeTE Oprain30BaTh paGouee NPOCTPAHCTRO;
MpOSBIATL TOTOBLOCTD pafoTaTh B KONMEKTHEBS, OTBETCTBEHHO IOMXOAATL K
BLANONHEHUIO JNUYHOH 343"k B MPOLECCe COXAHAN KOJUIEKTHBHOIO TIPOCKTA
MOJIEIIN,
HMeThb chopMUPOBABIIHHCA yCTOMIUBLIN HHTEPEC K 1IpoLeccy
IPOTOTHIAPOBARNAA, KaK BHLY TeXHUYBCKOr0 TBOPHECTBE,
yMeTh O0BEKTHBHO  OLEHHBATE pesyssTar  CBOGro  TPYIa, HCIBITEIBATE
noTpebHOCTh K AaNbHERIIEMY CaMOCOBEPLISHCTBOBAHHIO.
MeTanpeaverasle:
VYuamuiica JOJIGKeH:
YMeTh CaMOCTOATENBIO HCIIONR30BATh I{POEKTHbLM MCTO/ 0OYICHHUS,
BaaneTh HauanbHBIMH HABEIKAMY MYBAHePCKOTC H HEKEHEPHOTO MBIIILICHHS,
MpOSIBAATE  [10311ABATCTRHYEO AKTMBHOCTH, TBOpUECKOE M ONEPAHOHHO®
MBbILITeHYE, 3HATL chepy AaNBHeHIIEro MPHMEHCHHA TEXHOIOTMUECKUX 3HaHUM H
YMEHUH B CAMOCTOATENPHOA JCATEIBHOCTH.

Moay/ib «3anAMATeNLHA HHGKEHEPUST yray0IenHoro ypoBH#

Concpsxanne
1.Broausoe 3aRATHE!
Teopus
MHCTpYKTaX 1O Texnuuke 0e30IMacHOCTH; BBEICHHE B obpa30BaTeNEHYIO
nporpaMmy:

- NIePCIEKTHBEI OTPACTH d/UTATHBIIBIX texHonorni ¥ 3DTCXHOIIOTHHA,
- IpOeKTHAS JeATeIbHOCTh



- vammna Foxabepra

IIpakTuxa

- TpeHuHr «rnozHaH ceOs»

2. O6pemuoe moaenuposanne 3D pyyukoi

2.1 OcHOBH MoflenupoBanusa 3D pyuKos

Teopud

- weropus cosganus 3D pyuxu. KOHCTPYKLMs, OCHOBHBIS MEMEHThHl YCTPOHCTBA
3D pyaxd. TexHuKa 0es30DacHOCTH NDY paote ¢ 3D pyuxoit. HHCTPYMEHTEL
TIPYHAUIEKHOCTH 1 MATEPUAIILL.

- palOHANBHEIE HpPHeMbl paboTl HHCTPYMCHTAMM. Opranpzamus  pabogero
MecTa. DeKuiHas rpauka u wabioHs! npy paboTe ¢ 31D pyuxoii. OOmme TOHATHA
Vi IpEACTABNEeHHS O (OpME.

TlpaxTukxa

- BLIIIONHENME SCKH3A UK UYepTeka

- oTpabOoTKd TEXHHWKH PUCOBAHHA HA rpaapeTax. BBITOIHENME JMHHI PasHBIX
BHAOB

2.2 O6beMHOE MOZSIUPORAHUC HA TEMY

Teoprid

- M3YUYEHHC perjaMeHTa copesHOBaHMH BcepocCHHCKOH OTMMIHUE/(EI TIO 3d-
rexgoiormaM B HomuHauMd  «Ofvemnoe  pUCOBUHUE UHIHEHEPHO-
XYAOHCECTBEHHOE MBOPHECINEO) 3d-art»

[paxTuxa

- paspaCoTka pabouero Yepreia — 3CKH3A KOMIOSHIHA COIJACHO TeMe H

3aMAHHBIM lIapaMeTpaM 3aTanHus
- CO3JAHHE KOMIIO3HMIMH C IOMOILLIO TCXHONOTHH obBpeMHOro pHCoBalEa (C
nOMOIIBIo 3D-pyHKn),
3 D moaeanposanue H 3D nevars

3.33D - MOUEIAPOBAHHE
Teopud
- W3ydyeHHe PCTNIaMeHTa copesnoBanuil BeepoccHHCKOE OMAMITHAAR 10 3d-
TeXHOJOIVMAM B HOMAHATHH «3d-MOOeaUpOearHue»
[TpakTHKa
- paspaboTKa MPOECKTHOH JIOKYMCHTAIMHK: BBINONHUTE HEPIEX KOHCTPYKIIAU B
CQOTBETCTRUH ¢ TpeGoBaHIAMU
- cozpanme pabouero MPOTOTHIY, UCHONE3YA TeXHOIOTHH 3D-MopeNUpOoBaRUs B
3D-meuarty.
. CO3IAHEC TPE3eHTAUMH BKIIOUAOmeR n co0f:  TeXHAKO-SKOHOMHISCKOC
0BOCHOBAHYUE IPOESKTHOIO pPeuieHHs, LEIeBoTo norpeburend, KOHKYPEHTHEIS
[IperMyecTBa IPelIOKEHHOTO IPOTOTHIIA B CPABHCHHH C aHaIoraMH
3.2 TlpoToTHIHpOBAHKE
Teopud
- H3ydeHWe periaMeHTa YeMIIHOHATA Onvopllpodu N0  KOMIETCHIMH
CRPOMOTHUNUPOBARUL )

IlpaxTuka



_ peIONHENe HeoOXOAMMbLIX 3aMepos M P
pa3zMepoB

MCOBALAE ICKHU30B C NPOCTAHOBKOH

- cozpauue 3D-moncnH jeraneii B COOTBETCTBHH & TpeDOBAKAAMH 3aJaHAs WK

uepTeskoM B CAD 1porpamme,
- NOTOTOBKA K [Ie4aTH H [1e4aTh 3D mopenn

- co3/iaHAe cOOPOYHOIC HEPTEXKa B CAD mporpamMme

- c6opKa 1 TECTUPOBaKHHE NPOTOTHIIA
4, Mamunna Fonadepra

Teopus
_ SHAKOMCTBO ¢ MammHamn [ o1bepra

- P3YYUCHHUE IPUHLHTIOB paBOoTHl, PACCMOTPEHHE IPHMEPOB
- H3y4EHHC PernaMeHTa COPCBHOBARKA «Ky6ox maumnbl Fonndepra»

- CO3IAHNC HHKEHEPHON KOMAKBL ¥ pacnpen
[IpakTrka
- IPOSKTHPOBAHHE

eleHKe POJIEH B KOMARe

- pa3paboTka, noGopKa ¥ W3rOTORIICHHS HeOOKOAAMEIX AeTanei

- cOOPKA W TECTMPOBAHKE MALTHHLI Tonxdepr
COpPEBHOBAHHUA)

5. Hpoemﬁaﬂ HeHTeIBHOCTD

5.1 MUAHU-TTPOCKT

Teopus
- 3HAKOMCTBO ¢ METOLOM IPOEKTOB;

a (BO3MOXHO TIPOBEJCHHME

- onpenelieHre TEMBI, JIEITH U 3aa, TIOUCK nHGOpPMaIlKH;

- paspaboTKa NiaHa.

[IpaxTaka

- paspaBoTKa COOCTBEHHONO TCOPETUHECKOTO
5.2 Tlpoekt

Teopud

- BEIGOP TeMBI COGCTBEHHOTO NTPOCKTA;

- orpegenentie HeoOXOMUMBIX PECYPCOB;

- pa3paboTKa 1LIaHA.

[IpakTiKa

MAHH-TIPOEKTA.

- CO3/ARME [IPOEKTA: IPOESKTHPOBAHKE i H3rOTORICHVE, pazpaboTka

ACMOHCTPAIHOHHEIX MATEPHANOB;

- 34IIJMTA IPOCKTE.

6. NoaBeaeHne UTOIOB

- Ipe3eHTALA TBOPIECKOH paboTHI.

1.4. TLiapupyembie pe3y/IbTaTh]

B pezyIeTare OCBOCHUA IlporpaMMul  YYaOIMHACT  CMOKET OBJANETE
exHONOrMel TONHOrO LHKI4 CO3NAHMA IPOXYKTa: OT pa3paboTKi TEMbl A0

co3JaHdsd IpaTOTHIIA.
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OGpasoBarejbHbIe (MpeAMeTHBIE):
Yuanpaicg A0J2KeH 3HATE:
MeToBl MOJCITHPOBAHNAS,
Bl ¥ HASHAYCHHS yepTexXeH;
OQCHOBHBIE TIpaBpWiia CO3AaRUs MOeICH-IPOTOTHIIOR HA OCHOBAHMM TPOCKTA -
npuALMIs paboTel 3D pUHTEPa;
nporpaMMHOE 00ecTieueHre 3D-CAD («KoMmmac»);
[IpaBuiIa 3aJAHHS [[aPAMETPOB [EHaTH,
PHCK W [MPHMEHEHUE HaJIIOHOB C a3PO30IAMHE,
XapAKTEPUCTHKY, PUCKH U METOIBL 06paboTKH MATCPHAIIOB ITIs MOIETTHPOBAHKS;
IpaBHiIa MCTIOIE30BAHMS Py THBIX MHCTPYMEHTOB (XyCauKH, HATAIBHUK, mraTenhb-
CKpe0OK ¥ T.IL.),

o TexmuKy OcszoracHolt paboThl B kabpmere 3D  MOJRNHPOBAHMA K
[pOTOTHIIMPOBAHAS.

Vyaurpics Ao1:KeH YMeTh.

pafoTaTh ¢ TPEXMEPHLIMHA CHCTEMAMH B dopmare CAD;

[{OLrOTABNHBATE JIBYKMEPHEIE ¥l TPEXMEPHBIC e TeiKil,

CO3NABATE MOJGIH-TPOTOTHIIE PASIKHHOH CROKEOCTH, WCIIOIB3YA MHCTPYKIHA H
CAMOCTOSTCBHO [IpH TIOMOLIK PYTHON0 HHCTPYMEHTA ¥ MAlIHH,

KOHCIPYHPOBATE II0 3aMBICILY, 3apaHCe 0B IyMBIRATE COJEPXKAHNE oy aymei
MOZIENA, HA3EIBATL ¢e TeMy, HAaBaTh CC ofiee OMUCAHHe, COOTHOCHTH CBOH
3aMEBICE) ¢ HMEIOUIMMCS HCXOIHBIM MATCPHATIONM,;

JIuuHOoCTHLIE:

Yuyanipiica AOJKeH:

YMCTh Oprasi30Bars pabotee NpoOCTPatCTEo,

TPOSBILITE [OTOBHOCTD paGotath B KOQJIEKTHRE, OTBETCTBCHHO MOAXOOHTh K
BEITOTHEHEIO TMH1I0H 3aa4M B IPONECce CO3TAHUST KOIIEKTHEROTO NpPOeKTa,
HMETh chopMupoBaBLINHACS YO rOUSHBRIA UHTEPEC K IpouEeccy
POTOTHIIMPOBAHKsl, KaK BHAY TCXHIHECKOTO TBOPYECTBA,

yMeTh OBBEKTHBHO OLECHMBATE  PESYIBTAT cBoero IpyHAa, HCOBITHIBEATEH
HOTPeBHOCTS K Aan hHeHImeMy CaMOCOBEPILECHCTBOBAHHUIO,

MeranpeaMerHbie:

YaamuiEcs JOMKEH:

YMETh CaMOCTONTEIIBHO HCIHOIB30BATH IPOCKTHBIH METO/ OOYICHHAL;

BIAETE HAYAbHEIMA HABLIKAMY TH3aHHEPCKOTO B HEKEHEPHOT'O METTIIICHHA;
POSIBISTG  TO3HABATENBHYH) — AKTHBHOCTE, TBOpPUECKOE M ONCPAITHOHHOC
MBIIITEHAE, 3HATE chepy JankHOHIIEro MPHMEHEHHA TeXHONOTHUSCKAX 3HAHMH M
VMEHUH B CaMOCTOATENBEON IEHTEALHOCTH.
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Pazmen 11.
«KoMmaexc oprann3anaoHHO-NeIarOrA4eCcKix yCIOBHITR

2.1. Kanewnapuplii  yuedHpIH  rpaax  MORYJIA «O0beMHOE
MOJIeNdPOBaAHHEY
Konnu | Mecto
Ne | Popma Mdopma
Jara | Tema 3aH4THA €CrBo | IPOBEIEH
n/n 3aHSTHH KOHTPOJIS
_ qacoB | Af
Bromuoe 3aHsaTHE.
VIHCTPYKTEXK 110 TEXHHKE
He30LaCHOCTH. P
Vyeduent | OOLACHEHHC,
1 HWeropus cospanus 3D mpynuesad | 2 ~
KabuneT QIIpoc
pyuxu. KoreTpyxuusd,
OCHORHBLIE JJICMEHTH
yerpoiiersa 3D pyuka
Dexmznad rpadHKa 1
) madnonsl npu padote ¢ 3D coynosas | 2 Vyehuriit | OOrgcHeTne,
pyukoit. OOIIHAe HOHATHS 1 KaOHHeT onpoc
npeacragiicHus 0 popve,
[IpocToc MOASTUPOBAHHE. (OOmnacHeHHE,
T'peHuPOBKA prcoBaHId OIIPOL
- P P p YaeOunrit PO,
3 pPYUKOH HA IITOCKOCTH. rpyariopas | 2 BBITIONIHEITHE
KabdHHET
Brmonsente THHEH PazHbIX TCTOBBIX
- BHJIOB 3adaHHE
CrocoOb! 3aoIHENHS
(OfnmAacUeHHe,
MEHUTHHEHRNIOTO .
Vaebundi | nmeaarormaeckoe
4 MPOCTPAHCTER rpynmonas | 2
Kxabumer HABRIOIEHHE,
«OpHEAMEHTATBHAL
aHaIu3
KOMTIOZH LA |
- . | llemaroruueckoe
«OpHaMesTaTbHAs Vuelnei -
5 _ rpymnoras | 2 nadmoOeHHE,
KOMITOIHIIMNY KabwHer
AHAITHI
Ofrnacnense,
Cozanye mIoCKoH GUryphl YacOGHE | [TeJalOrHIeeKoe
6 rpynnoses | 2
o Tpadapery «BperoTruy wabuner HaQmoneHue,
AHATHR
N . | Ilenaroruueckoc
Cospnanue IIOCKOH QEIYpEI YaeOnrbri A _
7 rpyniosas | 2 HabIOLCHHAE,
no tpadapeTy «MarHuTHK» KaOHHET
aHanHs
Cosjtanne o0BeMHOMI
O0BscHEHHC,
Gburypel, cocTosued U3 I
. YueOHBIL [DEeAATOTHUECKOS
8 TIMOCKUX AEeTd.[eH rpymmosas | 2
KAPAHET aadIroneHHeE,
«HacckoMEIe» 1719 GEKOPa
anAnmu3
| KapTHUI
. . | Heparormuecxoe
YyeOHLIR A
9 «HacexoMbren rpymnceas | 2 - HabmoOIeHuS,
KaluHer
AHATH3
10 [ Coznanue ofpevHol mymiosag | 2 VucOueni | OFbaCHCHHEE,
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QETYPEL, COCTOSLLICH U3 KaOWHET  [MEeZarOTHYEeCKOE
n1ockux geranedt «L|BeTeny ~ HAGTFONeHNe
[Tenarormyeckoe
11 «LTBeTRIN rpyMNoRas ~aeOmLi HadmoeRHe
' KaQuuer : ’
AHAJLH3
Cospanie 06neMH0H T O6nacHeH e,
12 MO OBITOBOTO rpyYHosan E‘;aﬁm{e'r [€ TATCTHYIACKOS
npemMeta: «Canderaunay ' HadnoncHNE,
AHAAS
Co31aHHC 00BEMHOR
. | ObegcHeHwME,
HIypLL, COCTOMITEN K3 YuehHei _
13 - rpYUnoBas TeJarOrHYECKoS
TINMQCKEX ACTAICH wabrHeT
. HaOMOICHHS
dlIxarynxap
Coananue o0BeMBEOH
(HrypHL, cocToAIel 13 Yuebap [lemarormeckoe
14 . rpyunosan .
[IJIOCKHX ACTaileH KaOHHET HabnrueHue
«Ixarymxay
Cozganue cOBeMiol
HTYPBI, COCTOAINCH Yuebnrit | [lemaroruuzeckoe
5 bHTYpPEIL, OAIIeH 13 R 1 TATOTHYECK:
INOCKUX AeTamei kaduxer HabIIoaeHue
| «llxaTymar
Coamanue afmeMuoedt _
_ " -~ . | legaroruueckoe
hHCYPEBL, COCTOMIEH M3 YueOHRH
16 N TPYTIAIORAS , HabOIIOACHHC,
IDIOCKHMX JeTaneh KabuHeT
. aHATH3
«llxaryIxa»
QO0BICHCHHE,
. ~ . DpIpoc,
Cozlanue BUTpaXHON Vuedunli p >
17 rPYNOBAs [Megarornyeckoe
i KapTHAR B opmare A4 KabHHeT
! Habmonenne,
! aHanMs
! Coszarue Burpamuoi Yuebumil  Ilegaroruyeckoe
18 ‘ TpyTINoBas
l KapTursl B dopmate A4 kabumer  HabmoacHMe
| 19 Cozjanue BUTPaRHON rpynosas VueOneii  [legarormuecxoe
KapTHEEH B hopmare A4 KabHHeT HabIHOACHHES
Cosaaiite BHTpaKHQOK Yuetmnnt  [[Temarornueckoe
20 rPYINOBasR
KapTUHE! B Qopmare Ad Kabuuer HaOIoACHHEE
21 Cosnanne BUTpaykHOL FovILiORAS YueOupni | MHHE-BEICTABKA,
KAPTUHEL B popmMate Ad P> KabHHET arianus
. QOracHenue
Coagarme ofbeMHOH ’
. . .. ompac,
burypsl, cocroswei us YuacOuetd
22 .y rpYNIIOBas [lemaoryyeckoe
NIocKux neranci «Uexon kabuaeT
HabmojeHe,
ais Teqedonay
. AHAJIM3
Coszaanue o0veMHOA
23 QUTYPRI, COCTOSINCH 13 ‘ pytnonas Yaebnpti | Ilenarormueckoe
WIOCKHX Jetaned «Yexon 7 kabumer [adronenme
g renedaray )
Cozaanue 00BeMHOR .. llemarormysckoe
N _ N3]
24 (GUTYPEI, COCTOSTIEH W3 | IpYINiOBEs ABHHET HaOFONERHE,
nrockux getaned «Uexon aHAIMS
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ISt TeneQonan
ObraciieHue,
Cozjiande 00beKTa ¢ : . bnpoc.
/L T VaeOHBIH PO,
25 JBMKYTTTHMHACS JaCTAME FyyITnRas <aBHHET [Tenaroryuecxoe
«KageTu» ' HACIO/ICHHE,
o SGHATH3
Coznasne 06BeMHOR
dHTYPE], COCTOALIEH H3 , . [lemarorudeckoe
Y ueOHBIH
26 TICCKAX rpy1nToBas HaOIOIEHAES,
. xabHIIeT
netaneii «Hosorognue AHAIHI
YKpaIIeHnay _
VueOunii | [lemarormyeckoc
27 «HOoBOTOIHWE YKPAILEHHA» IpYNnoRas ~
KaOHHET Ba0IICACHTE
CosyaHiue QO0edacHEHYE,
CIOAHOCOCTABHOTO VyeOHEIA JTEAaroru4eckoe
28 rpynnusas
TPEXMEPHO1'0 O0BEKTA! KabuHeT HaOIFOAEHEE,
Eaouka ¢ BrpytikaMu AHATTH3
Coznaamne
. . . | OOBsgcHERUE,
CIIPKHOCOCTARHOTO Yuebublid
29 ~ [PYIIIOB4A HeJETOrH4eCKOS
TpeXMeprioro oObCKTA! KabuHeT ~
. HaOTROIEHNS
XpycTaIpabld IMAPHK
N ObbacleHKe,
Coazasne o0BLEMHOH -
Vuedasit  [efarormdecKoe
30 MOMIEIH Je10BCKA: Jen IEYINoBas >
kafiHeT HAOMONIEIHE,
Mopos
ATTAITH3
Cospanue 00BeMHOH S — TMenaroruiccKos
31 Moneny denosexa: Ilen rpYATIOnasn _ HABIOISTINE,
kabuuey
Mopa3s aHANIH3
_ . [Menarormgeckoe
TIoArOTOBKA K yUaCcTHE B Yyedni
32 TpYRnosas ~ gadmoneHue,
BHICTABKAX W COPSBHOBAHHAX KaCRHCT
AHAIH3
OOpACHeRHE,
Cozgasue CJIOmKHbX 3D VueOHeLf pUpoc,
33 . TPYNNeEai
mozeneii, Benocwures xabKHeT Tlemaroruueckoe
HabnKLeERE
[learoruueckoe
n Coznanue crnoxHbx 3D Vueoanri A
34 v rpyfmnoBas Habmonenue,
Mmoneneid. Beocunen KabuneT
- aHanv3
. Obnscnenue,
Cozgaare oOLEMHON S
YyeOHBIE  OIPOC,
35 MOJIeNY JKHEOTHOTO MUpa! rpyILIOBas
rabuiter  |[[lomarorwueckoee
wllTryran i
Hal umogeHue
Coaganue 0OBeMHOR r .
_ Voebumii 1legaroruueckoe
.36 MOLCITH MHBOTHOMO MHPA: TPYNICEas _
_ KaOuHeT EabIIKICHIE
B «TTTHaKH?
Cozpanue obbeMHAOR Velani [ 1emarOratuecKee
37 MOIETW JKHDOTHOI'C MEpPa: rpynnonas cafper 1180110 ACHHE,
«IITHYKE | apaims meJarora
Co3nanuc 0OheMHOU - .. | Obwricnesne,
: VueOuprid
38 MOJ2MH GLITOBOIO TPYINCEES CABmHET TMenarorugecKoe
| npeamerTa: HabmoIen ue
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«KapaHaantHunay

Cozmanue 00BCMHON

. . [legarormyeckoe
MOZIEH OBITOBOTO Yuebunii
10 mpyunosag | 2 - HabIIoacHHEE,
[penMeTa: KaOHHeT
ananas
i «ICapad TATTHELES
Cozmanue 00LEMHOM A — | TerarOTHYECKOC
40 MOMEIH Yenoreka: «1 epon [pYNNOR2R | 2 cabumer HaQJIOASHUEE,
| CKABOK, MYJBT(PHILEMOBY AHATAS
Coznanne o0seMHEON Ve G [Tenarorundeckoe
41 MOIenH Jenoseka: «l epon rpymosas | 2 N Hal.OCHEHE,
I CKa30K, MyTET(HIEMOBY ARANH3
Cosgarue 00LeMHOH . .. Meaarorugeckoe
_ VueOHpIi
42 MOJIENTH ye loBeKa: «[epon rpymmiopas | 2 T a0 ACHYE,
| CKA30K, MyTETHHILMOB ' aHATHAZ
, ~ Q0sacHeHuE,
Coznanne 00LerIa ¢ .
_ VueGuelid  [Iefarord4yeckos
43 JRIGKVIIMMHCS YaCTAMU: rpyrrioas | 2
_ xabmeeT HabImoagH1e,
¢CamoneT»
_ AHAITH3
Coznague o0OBexTa C _ . [Memarornuccoe
VYycharpit
44 JBHIACYTIHMUCS 4ACTAMH: rpynnosaa | 2 HadNOIeHHRE,
KabHHeT
| «Camouery AHAJIH3
Cozaaune 00BEKTA ¢ N —— QOpsicHEHNE,
45 ABIKYIIMMHCH JACTAMHAL rpynnosat | 2 1lemarorngeckoe
v KabuHET
B «ABTOMOGHITEY HaDILOICHHS
Coznadue obbexta ¢ .
A o Vyeburit  [[legarorsteckoe
46 JBHIKYIITUMUACST JACTAMH. rpymrioBas | 2 _ _
Ka0HLET 1HabmoLeHHS
«ABTOMODHNLY
Cormavue o0BeKTa C VoS Tleparoruueckee
47 MRHAYLAMUCS JACTAMMU: TpymmoEas | 2 Babm0geHAS,
’ _ KaOHHET
CABTOMODWIIED 2HAI3
Cosganne .
(OOpacHeITHES,
CHOIKIIOCOCLABHOTO VueOHbli
48 rpynmosas | 2 [ Te/iaTorHyecKoe
TPEXMCPHOTO 00beK 4! KaOuseT
HabEOACHIE
¢ JleKopaTUBHOC IEPEROY
Cozjlanne
- .| Tegaroruaccroe
C.IOEHQCOCTARHOIO YuebHbl -

49 rpynuosad | 2 Ha0MIoNEHHE,
TPeXMEPHOIO 00BSKTA: xabuieT PR
«JexOpaTHBHOE JEPEBO» '

Cozgarue oObEMHOR '

c A - . Yueopnii [legarorageckoe

50 (pHTypBL, COCTOALIEH W3 rpynnosat | 2 -

] . xabwHeT HabIonenue
miockux Aeraiedl «LlBeTem
Coapanue 0OscMHON A [Tenaroradeckoe

51 QUIYPEL, COCTOSLICH U3 rpynmozas | 2 v HabmoacHuL,
mrockux aeranci «L[ReTHhy aHAIH3
Cosznanue

. . | Ile;maroruyeckoe
CIOKEOCOCTABIOTO Yuebnniit
52 rpynnosas | 2 uabmoIcEHE,
TPEXMEPHOro O0bCKTA! kabuHer
. AWATH3
B «CTpeKosan
Cozganue OfnacHeHue,

- CJIOEHOCOCTABHOID VueGuniit  [legarord49ccroe

33 - rpynnosan | 2 ~
TPEXMEPHOLO QOOBEKTA: KabuHeT HaOmoIeHne,
CAKYPHBIW 30LTHKY aHAIH3
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QO prcHCHEE,
Coznanre 00BLEMHOH . pupoc
a VueOHEIHA HPOL,
54 MOJETH apXUTEKTYPHOTO rpymmosag | 2 CABUECT [Teaaroraueckos
o0BeKra | zaCumoncHEe,
) AHAITIS
Cozpanne o0BECMHOH .
55 MO EJ[H APXUTEKTYPHOQ rpymnogas | 2 Vuebmit | [legarormeckoe
A p P > xabunuet gadmogenue
0DOREKTE
Coszanrue o0beMuoR VoGt [Meparoru4eckos
56 MOJTENIH ApXMTCKTYPHOTC rpynaoeas | 2 AalbmoJeHES,
KaduHeT
ofBeKIa AH4/IA3
Cozpagre o6LeMuOH VeueGHBL [TomarorAuecKoe
57 MQOIETH apXHTCKTYPHOTO rpyrmosas | 2 HAGTIONIEHMC,
gm P by KaOHHET A ’
| oBbeKTa AHATINS
CosnaEne cOBEMHOR . Q0pscHeHERE,
- a _ YuehnnLii -
58 MOAETH KHBOTHOTO MHEDE: rpynnosat | 2 v [[enarorutiecKee
«JloMaINEHE JKUBOTHEICH nabmozneHne
Cosnanie 00LeMHAOH . [lexarorugeckoc
YaeQHLIH
59 MOJE.IH KHROTHOTO MHpPa: rpyanosas ! 2 cabHEeT naCnmwenue,
«JIOMALTHHE HIBOTHBIEN aHATHA
Cosnanne 0ObeMHON I —— [Terarory4ecKoe
60 MOZLCIIH }XUBOTHOTO MUDE: rpyonoras | 2 caBaHeT HAQIIOTCHAE,
«JloManIEKe JKHBOTHBIEY ' aHAIHI
. O6nacHeHYs,
Cozgague 00LeMHAVH OIIpLC
a VyeOnnif PO,
61 MOJIENH OBITOBOTG rpynnesat | 2 CABHHOT lleparormueckoe
4\
npeaMera: «Kondernuua» 11a0AI0 ICHAE,
AHAIT3
Cospaite 00'eCcMEON ..
A - ) : VaeOnemi | TIemaroruaccroe
62 MOLEIH BEITOBOTO rpynmosas | 2
_ KabuHeT HabmoAcHHe
npenvera: «KoaheTHUnay
Coanauue 0OBeMHON - . [llegaroTH4eckoe
Yuelupr
63 MOZeIH GLITOBOTO rpynnosag | 2 I HalIHOESHAES,
L npeameTa; «Kondetnuuay AHAITH3
OdnAcHEHRE,
Cosasne aBTOPCKOR Yuebuaiit | oopoc
64 A P Ipynnosas | 2 poc,
MOZEILH KITacc [TemaroTHIECKOT
HaDJIOICHTS
65 Coszanue apTOPCKOoH —— Yaebapit  [leparorudaeckoe
MOJEITH y KITACC Habmomenue
(CoagaHue aBTOPCKOM YVuebupiid [ leparoruveckoe
66 rpynmopas | 2
MOJENY KJ1ace | HaOOUCHHE
- Co3zfarme apTopeKoi Yyehupii  [legarorudeckoe
67 rpymmopas | 2 _
MOJEIMN KadEHeY HaOOIeHHE
“ [ lemarorHyeCcKoe
Cosnanue asTopekoit VuehHuri ﬂ,
68 h rpynnonag | 2 HaDIOIeHHe,
MOOgE:[H xabHHeT
ATIATINS
! MMemarorudcckoe
[ToATroTOBKA # Y4acTHE B
69 ’ rpynnosas | 2 HabaIOTelte,
BLICTABKAX ¥ COPEBHOBAHUAN
AHATTH3
[ToAroToBKa B YH4CTAC B TlemarorggccKoe
70 rpyniosas | 2 i
BLICTABKAX A COPERHOBAHMILX HaOIOISHHE,
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apamn3

_ [leparorpuecKkos
[1ojroToBKa U yUdCTHE B _
71 _ rpynrioeas | 2 rabJmoAcHHE,
BBICTABKAX H COPEBIIOBAHAAX
- X AHATAY HEeNarora
_ YueOubid
72 Hrorosoe 1angTHE rpynnosas | 2 — AHATH3 DSHarora
| KalAreT
| ¥rore: 144
Kanenaapublil yuedHbli rpagpyuk Moay s «3-J1 CamopenKHuH»
No | Komuue | Mecto
Jlat DopMa ®opMa
n/ Tema 3aHaTHS cTtRo | upuBeneH
a 3AHUTHA KOHTPOIS
o T4C08 Hsl
-Bropuoe 3ausTHe. [pyriosas
VR IpyxTaK 0 TexXHUKE
GezomacHoctH. BBeneHue Yuehupri
1 _ 2 OTpPOC
B 00pasOBATEILHYO xaORHeT
nporpamMMmy. Y ueOHEIR
DpPEAMET HYepUueHue. |
3 MonenHpoBdaHIC. TpYMIOBAH YueHnni
«Kommac 3D» Vintepgeiic, KaOKHCT
WHCTPYMEHTE], HACTPOHKH.
q L “p [leparoruyecroe
2 Pafora ¢ MOJENkIO. 2 _
Habmonenue,
Onepanus BEIABTHBARUA
MOJeMpoBatue QUINKY -
IHAIIKH
3D nieuats. TIpuaum TRYNNCEas Y oeOHBIH
aborol 3D upunTSpa KaOuHeT
P _ p e, Tlenarora4ecKoe
SKCLPpYAUPOBAHUE. -
3 ! o 2 HaOronenme,
Janyck n kanuGposka 3D
aHANH3
npuaTepa. IIpobHas
- MeYaTE
Uepuenue. llpasnna CpylnoBas VueCnei Onpoc,
4 ohOpPMNEHHS YEPTEKEH. 5 KaOHHET BBUIQNHCHHE
I'pabuueckasn pabora TECTOBBIX
«JInuny depTexkan ! 3RJ1aHHH
Uepuenue. CneAeHus 0 TpYNNoBAs Yuebghr#
HAHECEeHHU pa3MCpoB. KabuHet BeimorHenue
5 I'paduueckas pabora: 2 TeCTOBbLIX
«Heprex MIOCKOH 3aTaBNH anami3
JETAJLH
3/ mozenupoBaIIKe. rpynnesas VYuebueit
ITporpamma «lomnac KAOWHET
paduxy obimue CBEACHAL
_ 4 TlegarorugecKoe
6 o mpoTpaMMe, Rutepheic. Pl
: HabMOJECHHE
Co3Tanue ¥ HACTPORKH
| yepresxelt «Heprex
| ‘ TIHOCKOH ASTATA» ]
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31 MO/eTHpORAHYE. Tpynmnosas YucOHBI
PafoTa ¢ MOJSIBIO KaQHHeT
_ [TenaroraYecKoe
7 Qnepanys BEIIABITABAII:
nabmoneHne,
noctpocHne 3D- MoACTH
«lIpoxnamkay _
3] MopenupoBaHue. rpynnoBas VyehHLiH
«Komnoac [ paduk» kabuHer  |[lenaroru4ccroe
3 Coznanue HepTexe u3 HabmoaeHne,
3D Momenu «Heprex AHATH3
aeram «IporIauKany
Yepuerme. JleneHHC rpymnoBas VueOHBIH Onpos
" OKPYMKEOCTH HA PABHLIE KabuHET : ’
IemaroTnuecko
9 qacti (3,5,6,7,9,129actel)
¢ HaOMIOACHAS
I'padra=eckas padora
aHanu;
- «OpHaMeHdT?
31 MoAcpoBAIIde. TpyrnoBas VuycOHEIH
Pabora ¢ MoOg)bo kabuneT
Onepauyus RHINABIHBAHIA!
pall A [lenaroTA4eckoe
10 paoTa ¢ TCKCTOM
HaOmoONenHe
«Co3nanne GUPMEHHOTO
syaxa, Opesokar STL-
topmat B
3] meuaTh. 3H4KOMCTBO ¢ | TPYTNOBAH Yuebubmi
11 TIPOT PAMMOH Repetier - KaOHHEET Onpoc,
Host, HACTPOHKY . AHATTH3
crafcHuL _
31 meuars. Buanl H THIBL IPYNTIOB&A YV yeOme ]
; ~ Tlearoruyeckee
12 miacrrka. PLA/, 3anparka KabrHeT
HAONMIOIEHEC
NTACTHKE, NPODHAA MEUATL
. YpYIIODnas VuebasLi Qrnpoc,
13 Yepuenue, CONPMKSHAT - P
KaOMHET avAaITH3
Uepwenue. ['padpueckad | [pynnosas YyeOHBIR
pabota «HepTex geTanu ¢ KaOUHET BeiuomHCHREES
14 KCITOTR30RAHUEM TECTOBLIK
reoMeTPHHECKHX RaAHMY aHATH3
TIOCTPOSHHIA
31 MoAeaNpPOBAHHE. rpynnosat YuelIIblH
Pafiora ¢ MOAENLIO KaQHHET
5 Omnepanys BbLUABITUBAHHA lleparoruaeckoe
roctpoerne 31D 1ab;[roACEHe,
«3aHuMATSNLIEIE
o COTPSKECHHAY
31 MOQEHPORAHHE. IpynneBas YueOHbi
«Komnac I'paduic: xKabwHeT
CoagaHue H HacTpoHRKH TTearorugecxaoe
16 yepreked «Heprex HaOTIOAEHHE,
AETAITH ¢ HCIOTB30BaHAeM ATIAJIH3
TEOMETPUUECKHX
NOCTPOEHUID
Yepueude. Anaius Tpynnosas YyueDHEIH
- Omnpoc,
17 reoMcTpryeckof QOPMBI KabuHeT A
| opeaMeTa. JlocTpoeHne '
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TPOEKUKRA
reOMETPIUSCKHAX TEN
3] MOASHUDOBANIHE. Tpynnosas YuehHBIH
PafoTta ¢ MOUETHIO KabHHET
18 -Onepalust BbITARTHBAHHA [Tenarornyeckoc
noctpoenne 3D- Moaenm Habmoenue,
COCTOALLSH H3 TPEX
I'SOMCTPHYISCKAX TENX
31 1euarsh. 3HAKOMCTBO ¢ | TPYMIOBad YucHHBIH
19 mporpammoit Repelier - kabHHeT ompoc
Host. cngiicunr. ABS
3/ meuaTh. BUISI K THOBT | (PYINOBAR Vyebueri _
20 nactaka. ABS. 3ampaska xabuuer  |llemarorudeckoe
IACTHKA, [[EYATh TYILTHX HADTIONEHHE
| MOJTeIeR _
Yepuenne. Criocobst rpynmoeas YueGubii
L Brmo:iHesue
ApOCHUPORAHUA. EKAbHAHET
TeCTOBRBIX
21 Tpaduueckan pabora N
AaJIAHHH,
«llocTpoenue Tpex
N aHAIH3
DPOEKIUHA ApeaMCTay
371 MOTeTHpOBaHUE. rpyTIHoBas YueOHLIi
PaGoTa ¢ MOJIENLIO KaOHHET
2y Ortepanus BpaLleHus. Icnarorugecroe
-TlocTpoenne MOIenH HAOIIOASHUC
«Kouycen, «Msiquk
(cthepa)»
3]1 MOJeNHPOBAHKE, rpyTnoBas YueOHBIH
_ Ormpoc,
Pabota ¢ MOIEIRIO KabDuHeT _
e TarOTHYECKO
23 Onepanya BpallleHLs,
¢ HaGmo/lcHme,
TTocTpogHHME MOAENY
AHANH3
«UlaxmaTaas urypan
rpyNnoBan Yuebnei  ([leparormusckoe
31 neuars. [lewals
24 Ka0HHET nabmomenne,
JIYHIIIHX Monene
aHaTIr3
Yepucnsie. Pazpeprka. « TpyITIoRad YueOHEH Omoc
25 TlocTpoeHue TPCTEEH KaOHHET PO
_ AHATTAS
OPOEKLIAHY
HepueHiie, TPYTINOkas Yuebuslit
- Onpoc,
26 AXCOHOMETPHUECKHC ka0Huer
aHATHU3
IPOEKILHYL.
Yepuenwe. Nopamox rpynnosas VucGHbIH
. i 9 Brimonmaesne
YTECHHA YCPTCHKEH. KaDMEET
- TECTOBRLX
" I'padhueckad padota )
27 o 3a1aHNH,
«HUepTexn =
aHalH3
AXCOHOMETPHUCTKHE
Hnemarora
TPOEKLLHIY B
3/ moacnupoBaHMe. TPYTIoBAs VYyeOrpri
[Megarorndeckoe
PaBoTa ¢ MoaelIsto, kabmaeT ~
28 _ HadTHOTISHHE,
Onepaugs no CCUeHAIM.
ARAITA3
«[Iuamsrga», «Basa»
29 31 ueqats. Ileuats TPYTITORAA YueOnoiii  |[legaroruyuecKkoe
| TYHIOTWX Mojenef KaDUHET HaO/IOJEHHS,
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AHAIH3

rpyIINoBan

Vaebupi

Co3aan4c ABTOPCKUX Tlegarorm4ecKos
30 2 KaGuueT
-Morerell  Hx 1CYaTh HABIFOISHHE
31 Co3gdaHuc aBTOPCKEX TpYTIIORas Vuehurii ([lemarorngeckoe
Mojienell H uxX 1edaTh KaOEHET nabmoaeHue,
TPYLNOBAR Vaebueii |[lefarornueckoe
3 Cosnauuc apTOPCKHX 5 KaOHHeT HalJOACHHE,
MOJENEH U UX LICUATh aHAIH3
, nefarora
3JT MOJECTIHPOBAHHE. Ipynnosan VYyebuBIY Ompec,
33 Pao1a ¢ MOJENEIO. 5 KkaDHHET TSHATOTHYECKO
CozpaHne MOZEIH TI0 ¢ Ha0monenue,
| 3AHAHHOMY 9ESPTERY AraI|3
31 MOACTHPOBAKHE, rpynnosas VueOuetit
Tlporpamma Komitac kabwHer  (Ilenarormyeckoe
34 I'padux [paxTrweckas 2 HabmoneHHE,
pabdoTa «epIek JTeTaIn», AHATHI
3 B¥Aaa
15 Ugpuenue. Cedeknd, TpyMIOBas 9 Yyehunrk Qupoe,
Pa3pezbl kabune L AHAIH3
EYTIMOBas YyueOHb# Brmomaenue
Yepucuue. ['paduuccrad
KabHHeT TECTOBBIX
36 pabora «Heprex JeTAmH € 2 .,
3aTAHHH,
TIPHMEHCHHEM PA3PE3An
_ AHAIH3
3]1 MOJIENHPOBAK AL, CpYInoBas YucOusi
TTporpamma «Kommac 3D» KaBHIeT
PaGota ¢ MOJENLIO,
[Teparornyeckoe
37 KunemMaTH4eCKas 2
HaDIMOJEHNE
omepauus. llocTpoeHue
Monaemn «Jlecraunans,
«[opxar
31 MOZENHPOBAHHE. TpynnoBas YuelOubii
PaboTa ¢ MOACIBE. KabuHeT
‘KunemaTrueckas
TlenarciugecKkoe
38 ofIepalys, ONepPAIdd 110 2
pabIroenne
MaccupaM. OKelruanue
TOCTPOSHHA MOICTH
«l opkax
.. | reymmosas VueGHblA Ompoc,
Yepaerue. TeXHHYSCKAN
39 i 2 KaOHHCT TIeAArOUHICCKO
PHUCYHOK.
¢ HaOMmOIEHHE
31 mopcnupoBatue. IPYIOBAS Vuedieli Ompoc
PaboTa ¢ MOICIBLIO. " KaOuACT pog,
40 2 MEIAI OPEHECKO
Cosnanue Monend
¢ gabmoaeHus
«Kpywxan
41 3]1 neuats, [lewars rpynnosas 5 Vyehurni 'Tlegarordscckoe
Ly YIFX MO, KabUIIET HAOTIONEHHE |
3] MoaerpoBAaIIHE, IPYIICBan Yyebupii |llenarormaeckoe
42 ~[MporpaMma Konmac 2 . KAOHHCT naliIr,([EHEC,
‘ I'paduk [paxTHaeckas AHANTHA
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pafoTta «Ueprex AeTaldy,
110 3aJAHHEOH MOJETH

31 MOneTMpOBAHHC. rpYMIoBes YueOHni
‘PaboTa ¢ MOUCHBIO. kxabuner |[lemaroTHueckoe
43 CozgaHuc TPOTOTAIIE 2 nalJIroICHES,
COCTOSIUETO H3 aHanm3
HEeCKQIBKIX JeTaTeH _ _
30 MORCTUPOBAHHE, Tpymrosas Yyedunii
PaBota ¢ MOUEITRIO. kabmner |llenarorEucckoe
44 Coznanue TpoTOTALY 2 HabJIoICHES,
COCTOSIIETO U3 aHATA2
HECKONLKKX JETATEH.
3 neuars. [levath rpynnoBas VueOrni  |[legaroruaeckoe
45 NIVHIMEX MOJIeNeH. 2 KaOvHeT HalIroAeHue,
| aHanms
3] MOAETEPORAIIHE. TpyTIIOBa VueGHerd
Pabora ¢ MOIENLKD. kabuper  |Ilegarorngecros
46 PaGora ¢ OudIROTEKAMHE 2 : HABTIOOEHME,
«McoxanMra A aHAIHS
MEXAIIMUECKIC TSPeTayy _
3)1 neuars. 1leuath [pyItIIoBas Vuebupit |Ileparorrdeckoe
47 NYUITHX MOJETEH, 2 KaDHHET Hablonesme,
L ATTAITA3
31 MonenupoBaHUe. MYNNOBEA YueGuolii
PafBoTa ¢ MOOEIELD, xabmrreT  [[legarorudeckoe
48 Cozpanye TpOTOTHIIA 2 HabMOIEHHT,
COCTOSNIETO K3 aHATHY
HECKO1BKUY JETAIEH
371 MOASTUPOBAHHE, TpYNIOEaS YuebHpH
PaboT1a ¢ MOACIRID. xabuner |[lemarorgueckoe
49 CosuaHie TIPOTOTHIA 2 HalmKICHTE,
COCTOAIIETO U3 aAKATHR
HEeCKOIIbKUX AeTATeH
311 neuars. [lewats TPYIO0BER YueOumii |lleraroruueckoe
50 JIY4LIHK MOJETEHN, 2 KaOuHeT HaOJIOACHEE,
aHAITH3
31 MonenapoBanie. FPYNIokas YyebubIA =
[Iporpavma «omuac KaOHHEEST [Tenaroruicckos
51 - 2 HabroscHYE,
3Dy, PaBora ¢ M0TENEBIO.
CoznaHue HePTeReH. arams
Ycpyenue. COOPOHRBIC [pYNNoBas VueOHbi
qepTeHH, YCTHOE YTeHUE xaGuueT
52 geprexa. [ pauyeckas 2 Ompoc,
prexa. ['padutqeck
paora «3CKu3 AHAIA3
pe3pBOBOTC COCURHCHHSA
31 MOJENUPOBAHUE TPYTINORas Vaehubri
57 TTporpamma «Kounae 3Dy 2 KaOHHET AHATE3
) PaboTra ¢ MOIE1LED. nemarora
Cozganue ¢OOpKH. ]
3] MOZGIIMPOBAHHE. rpynnosas Vyetnuid |[lemarornieckoe
- 54 Pafota ¢ MOAENLIO. 2 xabuuer rabmogeHue,
| Coopouniie Heprexy, aHAJTA3
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JleTanupoBKH,
CIENIQUKATIME.
IlpaxTnueckas paboTa
«COOpOYHBIN HEPTEHD),
«CoslaHre
CLCIPHKATTHY

3 [ MoneTapoBaHne. TpyToRas YqeOnpii
TTporpaMma KoMIIae kabWHEeT
I’ p;&)l;i IT arfmq:;lcasx Heparormiockoe
55 P g 2 HabrozieHEe,
paGota «Co3nanue AHATIZ
qepTeka U3 ald
CTIEITU (PUKALIHE i
rpynmaBas YucGusit | Ilegaroruyecko
3] neuars. Qfpadorka u
56 A P 2 KabHHET € HADMoIeHHE,
cBopKa TPOTOTHIA
AHANH3
31 MoNeTUPOBAHKL. rpynnoRas VueOHBLH
TIporpamma «Kommac 3D» KaDHHET
_ Tlegarorwaeckoe
57 Pabora ¢ MOASTBIO. 2
BabnIsHIS
T10BCPXHOCTE TI0 CETH
TOUEK.
IrpyUneBas Yuebrenit  |Tlegarorgseckoe
371 meuats. [lewars ] ﬂd, _
58 - 2 xabuneT HaBOACHME,
TYUNIX MOAETIEH.
_ AHAIH3
311 MOASTHPOBAHHE. TPYOBAA YucOHEBIH
Tporpamma «Komrac 3D» KaOHIIET
- - _ [Tenaroraueckoe
59 PaloTa ¢ MOIENBIO 2 .
Hal;10IeHHe
[ToBepXHOCTD OO CETH
| KPHMBLIX.
TRyNNoBasn VueQOupi | [eaTOrH4ccrOe
31 nevars. [Te4ats
60 . 2 xabunHer HaQmoenne,
AY9ITAX MOAENCH.
B aHAIHY
311 nevars. Ilewath u rpymnnosas YueOHELT _
_ - AHAITHS
61 oOpaboTKa JTYYLLHUXK 2 KaOWHET
. Tnearora
moaeneH _
_ Co3naHuc aBTONCKUX rpYTNoBas VeQHbIH
62 2 OIIpoC
MogeTed | X 1CYaTh Kkabuier
rpynuoead - - onpoc,
" Co3ranue aBTOPCKUX VueSubiii
63 N 2 TTenarorddccKoe
MOAcIeH W UX Ne4aThk K188
gabmoenne |
64 CosnaHue aBropCKUX pYImoRas 5 Vaebuniii |llegarornyeckoe
sMonenes ¥ ux nevathb B KJIACC HabIoneHHE
65 Cozgasne asTOPCKUX TpYMTIoBas 5 VyeOuniit  [legaroruyeckoe
MOJIeNIel K WX OEHaTh KIIAce HAOMONEHE |
TPYNnoBad [1gmaroraueckos
66 5 VueOgerii | mabmoacHune,
Co3taHKE 4BTOPCKEX KJTACC AHATAI
MOJeleit M UX Medath oenarora
rpynRoeas Tenaroruaceroe
&7 ? gabmonenne,
TTonroTtoBKA ¥ YHACTHE B aHanu’;
| COPEBIIOBAHUAX _ ugjarora
68 MoaroTopxa ¥ yuacTue B | rpynnosad 2 [[legaroTHyeckae |
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HabMIoOeHHE, |

COPERHOBAHKAX
ATaIu3
LEALQTa
. ) rpynIeBaA [lemarornvecKoe
69 2 HaOMIOICHHG,
TloaroTORKA H yHacTHE B a3
COpPERHOBAHHAAX menarora
70 [loaroToBKa B y4aCTHE B TPYNHIoBas 5 GHATTHS
COPEBIIOBAHKAX Tmegarora
71 LloaroToBka 1 y4aCTHS b UpYTrIoRas 5 aHAIN3
COPEBHOBAHUAX oenarora
7 TpYNNeBat 3 YucOan# AHANN3
_ | Mrorosoe 3aRATHE xabuuer nefarora
}— Hroro: 144 .

KanenaapHblid yuedHsiil rpadui Moay.ns «3aHUMATEeNbHAA HHXKXEHCPHA»
Ne ‘ Konnwe Mecto R
Hat opma dopMa

n/ Tema 32TBITHA CTEO npoBedeH _
a SAHATHS KOHTPOJISA
n YACOB us B
Bronoe 3aHATHE. IPYyTIIOBAA
Vncrpyrrax 0o TexHHAKS ..
- Lo VYueOHE
1 fesortactuocry. BreeHne 2 - Ompoc
_ KaGWHET
B 00pazoBaTEeNBHYH
[IpOTPAMMY. O
IpyRnosas VacOHni Brmontenue
5 OcHOBE] MOITEIRPOBAHUT 5 wabuuer TECTOBBIX
313 pyuKoil 3ajanmi, oem.
HabIMOIEHES
ObscvBoe rpynnoRad YaeOHbIH Oupoc
MOAETHPOBAHKE HA TEMY. KadHHEeT POt
3 - n HCAATOTHIECKOS
: UsyyeHue pernaMcHTa. 2 ;
. HadIIeIcHENE,
Paspaborka deprema
AHAITH3
(3cKm3a)
Ob6remuoe TPynIoBas VueQueri
QOnpoc, nex.
4 MOJIEIUPUBAHHE HA TEMY. 2 xaOuHeT
_ nabnronenue
Coza8He KOMIOSZMUKH
QbseMHOE rpynnoeas YueOHbIH _
~ ITe;laroTHYECKOE
5 MONENUPOBAHUE HA TEMY. 2 KAOKHCT
. HalIoaeHAe
B Co30aHuec KOMITO3U1INM N
ObpemMHoe TpYIIioBas Yucbawii | [legaroravyeckoe
6 MOISJIHPORAHHE HA TEMY, 2 KabHHCT HabI0IeH e,
Coznanmne KOMIU3HLIAH AHATA3
3D Monemdposanae w 3D | rpynnosad VueOHBIA
meuatk. Msyvenue KaDHHET
perTaMerTa
. Tlegarorudgeckoe
COPEBHOBAHHH
7 . 2 HabImoReHKE,
Beepocentickoi
_ AHAIMS
ONHMMIAALEL 110 3d-
TexHOI0THAM. PazpaboTia

IIPOSKTHOH JOKYMCHTAIHNA |




—

3D momenuposarue u 3D | rpymoosai VueQHbIi
Ompoc,
8 nevaTs, Co3taHue 2 kabHEeT
- AHATH?
pabouero npoToTKUA
-3D mounenuposanue ¥ 3D | rpynnosas Vuebunii  Ilegaroruueckoe

9 neuatk. Co3naHue 2 Kabuuer HaONIONeERE,
padodero NpoTOTHNA 0Ipoc
3D momenvpopanke u 3D | TpynmoBas Yuebuwit | [Tenarorideckoe

10 oeuars. Coznarae 2 KadHHeT HaOmouecHue
IPOTOTHIA, IPE3eHTAIHH )

.Murnr-rmpoext. Meton TPYANOBAA 2 Yuebubm Ompee,

11 IIPOEKTOB. BRICOD TEMEIL. kabuHeT TIEAArOrEYECROE
1lean, zanaquy. [T1aH. HaAOMOJSHHS
Mymu-mipoekT. ITouck FpyNNoBas YaeOnLi Onpoe,

12 urhopmanus. Pazpaborka 2 xaburer |llemarornyeckoe
COOGCTBEHEOrO NPOEKTA. HAOmOTeHNe
MuHz-TIpOSKT. rpyrmnosas YucOupiit
. TTenaroruueckoe

13 PazpaboTia cobCTBEHHOIO 2 kabumer . -

’ nadnroacHHe
npoeKLa.
MHHB-TIPOEKT. IpyRanosas VYyebueii |llemarorwueckos

14 PaspaGoTka codcrBcHHEOTO ? KabuHeT HalLoaeHHE,
rpoekTa, TIpesenTalius aFAITA3

| IPOEKTa, -

15 3D ModciEpoRanue U 31 | Tpynnosas 9 VyefHeni |Ilcmarorisieckoe
TISYATE KabuHer HaOI0JEHES
3D Monenuposanne H 3D TLYTnoRas Vaebuni
[ICYaTh. k20HHET
[TpoTOTHMUPOBAHHE.

o [1e3 0OTHYECKOT

16 HM3yucHKE pernamMesTa 2

Habmoerue
YEMTTHOHATA
[Onuopllpodm.
DCKH3UPOBAHNE,
3D mogenmporanue ¥ 3D | rpynmosas Yucbupmi | [legarormdeckoe

17 neuaTs. Paspaborka 3D 2 kabHHeT HAOIWUEHKE,
MOJSISH, TTeuaTh _ AHANMR
3D Monevponanue u 3D | reynnesas YuebHrni

’ _ Omnpoc,
18 neyars. Paspaborka 3D 2 KaOHEEeT
N AHATTH?
Mojieneit, NeyaTn.
3D monenuposande U 3D | rpynnosad Yaeburmi _
[Teparoruueckoe
19 neyars. Cosuadue 2 KabHHET
N Habmonepye,
yepTexed. [levarn.
3D monenupopatde 1 3D | Tpyanosas YueQurIE

20 ueqate, [leuars, chopxa w 2 KaOHHET Onpoc
TECTHPOBAHKE IPOTOTHIIA
Marmuna [Nonubepra. Tpynnosas YueOnwii
SHAKOMCTRO C MAITTHHAME KabmHeT

21 2 Ompoce
Tonnbepra. Mayuenue
HpuHLMITOB paboThl
Maunina [ oanbepra. FPYTITIOBas YueOH1H Brmonuenne

29 (CO3JaHHE KOMaH]T, 5 KaOHHET TECTOBBIX
W3yaeHue pernaMeHTa 34JAHAH,

| COpPCBHOBAHHH. ARAIA3
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73 Mamuna lonudepra. rpynnosas 2 Vuebnriit |lleparoruueckoe
ITpoexTrpoBatuc. xabuHeT HaOMOeHIE
‘Mamwna longGepra. Tpymnnosan Vaeburii Onpoc
IlpoexTapoBanse. KaOWHET ’
TEAarartYecroS
24 Pazpabotrxa, moabopxa 2
nabnmoneHue,
H3TOTORITEHHE
_ . AHAIH3
HeoOXOAUMELX BeTancH
Mammuna 1 'ongbepra. IPYINOBAas Yyuefnanrit
Ileparormaeckoe
_ Paspabotka, monbopxa u Kabumer
25 . 2 HaGImoAeHHe,
M3TOTORICHHC
y aHaI3
11e00X0UMEIX neTanei
Mawyna lonadepra. IPynnoBas YaeOHBIH .
. . [lenaroradeckoe
Pazpabotka, nogtopxa u . xabwrer
26 2 HaOIoOICHEE,
H3TOTOBJICHHE _
aranus
HE0OXOIHMBIX JeTaieh
"Mawumna ongGepra. TpyHInoBas Yuefasii | [lcoarormysckoe
27 CHOpKE M TECTHPORAHUC 2 KaOHIer HAOMOSHEE,
| _ aHAIMZ
Manmna [Nonabepra, rpymnoBas Yaebawt | [lenarormdcekoe
28 Chopxa A TeCTHPORAAHE 2 kaQuHeT HAO/IIOIEHHE,
o AHAJIHR
Marnmua TNonabepra, TRYTINOREA Yuebnrh
29 TecTHpOBAHKE, MUHK- 2 | KaDHEHCT Anunus
' COPERHOBAHKA ‘
[Mpoext. BerGop TeMEI TPYTINOBAs ‘ Yuebrnnt
ITenarorpueckoe
cOOCTBEHHOT O TIPOBKTA. - KaDuHeT _
30 _ 2 BaQ ponene,
Onpeacnenue OIIPOC
_ HEODXOMUMEIX DECYPCOR. . N P
[Ipoext. PaspadoTra IpynoBEs Yuelnbii | [legarormueckoe
31 nnaHa. [lpoCKTHpoBanMe - xabAHer HaOmOomeH e,
_ i ~onpoc
19 [1poekr, PaboTa nan TPYIINCBad 3 | YucBabii [ferarorugeckoe
DPOEKTOM Kaguirer HabmoneHre
[poexr. Pabaorta ran TPYNiCeas Yuebnor#t |Ilegaroruyeckoe
33 [IPOEKTOM 2 KabHEHET HADJLHQUSHME,
orpoe
4 [Ipoexr. Pabora Han TRYNAGRAS 2 Vyedmrg | Ilemaroruwecko
IPOEKTOM. KaOHHET ¢ HaloaeHue
Hpockr. Cozjjanne TpYnnosas Yueorsit | [lemaroruuecko
35 JEMOHCTPAIHOHERIX 2 kKaQuwHeT e BEaOmroacHHC
marepHanos. [loaroronka
TTPE3EHTALIMH
HWToroBoc saHaTHE. Fpynnogas YueOmmnrit
36 , 2 AHAIIFAY TeNarora
_ lipeserranns npoeKToB KaDHHET
Hroro: 72










2.2.¥enoBua peaan3zanun

OcHoerO¥ hopMOH TpOBeIeHHS 3aHATHH SBIASTCS [IOHCKOBO - IPAKTHYECKASN
ACATCIBHOCTE.

B nponecee 00yuenus nenoneayrores taxue GopMel 0GyUeHHs, Kak:

Oecesa, Ha KOTOpOM H3TArakdTCd TEOPETHUECKME CBEHOCHMA, XOTOpHIE
HUIIOCTPUPRYIOTCA  HAINAAHBIMHM ITOCOOHAMHM, oOpasmaMM mogenei, cxeMamu,
UEPTeXAMH, IIPE3CHTANUAME, BUICOMATEPHATAMH.

oDCYXIEHHS, KOHCYIILTAIIHH.

TBOPYECKAS MACTEPCKA.

MAaCTEP-KIACCHI.

YHacTHe B BbiCTaBKax, COPEBHOBAHHNAX,

OCHOBHBIMH METO/IAMYM OPraHU3ALUH 06PA30BATEIEHOTO TIPOIECta MR IHOTCH:
CJIOBECHEIC;

HarTAAHBE (MCMOHCTPATHBHBIE);

NMPAKTHYSCKHE,

HYaCTHHHO-IIOHMCKOBEIES,

Ipob.IeMHBIS,

HCCIeNOBATEIbCKHE.

Bo Bpems peamusanumu IIporpammnl yqaleecs OCBAHMBAIOT POSKTHBIN METON
o0ydCHH. -

MarepranbHO-TEXHHYECKOE ofecnedeHne:
OCBEICHHOE [TIOMELIeHKE, He MeHee 30xB/M;
NIOMEIEHHUS IS XPAHCHHS! HHCTPYMEHTOB U MATEPHAJIOR;
TREP0E HAIONBbHOE ITOKPBITHC,
TOIKOILHAS JOCKA;
MOHHTOD WITH BH/IECIPOCKTOP.

Ilepeuenn HeoGxonnMoro 0GOpYIOBAHAN IS MOTYA
«ObLeMHOe MOAETHPOBAHHE) !

14.TlepcoHanbHbBI XOMIBIOTED - | IIT.
15.3D-pyuxa - 10 1w,

16.Kneit xapangamm -12 .

17 Hoacmymrer -12 .

18 . Kosprkr ans pucosanuns - 10w,
19.IIpocTolt Kapanmam - 10mwr.

20. JlomaTka e roracTrka -1 OmT.

21 «Tpetesa pyka» nepsaTess -5 mT.

22 aureika - 10T,
23 . HowHWIE - O,
24.ckoTy

25.mnactux ABS 1.75 v, 1kr-10 it
26.mractux PLA 1.75 mm, 1xr. - 10 mr.
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ITepeuenn neobxomumoro obopynoBaHHs nja MOXY.nst
«3-d Camonenkun»:

[E€PCOHANBHBIE  KOMITRIOTEPE - 10 ., uMeromme CAHHUTAPHO-
AIMACMEOIOTHYECKOE 3aKIFOYCHHE 0 Be30NaCHOCTH 1711 3A0POBLS JIETel,

3D-npunuTep- 3 wiT.

WTaHMeHIHPKY I~ 10 1T,

Habop HaThmnei- 10mrr.

CKanblen - 10T,

nmactak ABS 1,75 s, 1xr-10

mnactax PLA 1,75 mm, 1kr. - 10 m.

e cBODoAHOEe ®W OecmIaTHOE npolpaMMHOe  obecrieuenue; RepetierHOST,
«Komirac» (YCTaHOBJICHO Ha KanI0M KOMIIBIOTEDE).

Ilepeuens neobxogumoro obopynosanns s MOAYa
«3aHEMAaTeNsLHAA HHRCHEPHIN:
NMIEPCOHANBHLLE KOMIIs0TEp - 10 mr.

3D-mpunTep - 3 1uT.

3D-pyuka -101mT.
Miranresmupxyme - 10 wir,

Habop nardunei - 10nrr.
CKanbIrens -1 (mr.

racTuk ABS 1.75 MM, 1xr- 10 T
nnactuk PLA 1,75 MM, 1xr - 10 wr,

* mporpaMmeoe obecniederue: RepetierHOST (Cura), «Kommacy («Inventory)
(yeTaxoBIeHO HA KAXKIOM KOMIIBIOTEpe).

Kajposoe oGecnenenue

[lporpamMMy peanusyeT  IedaroT (ONOJEATEIBHOTO 00pazoBaHua C
COOTBETCTBYIOILIUM 00PA30OBaHHEM.

2.3, ®opmebl arrecTannu

B coorpeterBuy ¢ [lporpamMMol aTTecTanys YyHaIUXCA MPOBOAMTCT 2 pasa
B TOIy: Jexabph - IPOMEXyTOYHAS ATTECTALHS H Mail — HTOTOBAS ATTEeCTAIIHNS.

IIpoMesxyTodHas aTTeCTAlMA TIPOBOIATCS B GOpME BLITONHEHMS TECTOBBIX
3aJaulA. KauecTBO BBINONHCHHOIO 3uaHHS OMEHMBACTCS YPOBHEM: BLICOKIHIH,
CPEeTHWN HIIH HU3KUH, Pesyarrarhl 3aH0caTCS B TabJinily MOHUTOPHHTA.

Hrorosast arTecTamst NpoxoAuT B GopMe NyOIHYHOR 3aITHTE IIPOSKTOB C
ppriamerdeM pogutener. lloche npefcTABIEHUS MpoeKTa JOIMYCKAIOTCS
BOTIPOCBL QT BCEX IIPHUCYTCTBYHIMX. OTecaHHe MpoekTa ¢ TeXHOIOTHYECKOl
KapToit ocracTes y nenarora, OUeHks 3a 3aIMTY He CTABHTCH, PesynbraToM

ABJIACTCH caMa Mpollefypa NyOIHMYHhIX CIYIIAHWA X yMEHHe OTBEYaTL HA
BO3HUKIIHE BOIIPOCHI.
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B TederHc y4eOHOrO

roga oOpa3oBaTENEHBIM IpOLECC PeryiIipHO

KOHTPOIMpPYETCs. B Leldx OTCIeKUBAHMS Pe3ysTarTa [0 OCBOSHWIO PasiIHTHBIX
TeM OCYINECTBIAECTCH KOHTPONL B PasHBIX (OpPMax: Ompoc, Nejaroriveckoe
HaOmoIeHue, ananus, cobecefOBaHue.

Obyuenne no [lporpamMde BxmodaeT B cebs y4acTHE B BBICTABKAX K
COPEBHOBAHUAX, NMPHMEHEHME NPAKIWYECKHX 3HAHMHA, yMCHHH M  HABBIKOB B
ofimecTBeHHOH >xu3HU LlenTpa.

B reugene yuebHOrO roga GOpMUPYETCA NOPTHOIMO KAKIOTO YHAIErocd ¢
doTorpaduamu, pesyiibTaTaMK yHaCcTHA B KOHKYPCaX

Moayvas «O6hemMHoe MOIEIHPOBAHNEY

Cpoxnu

Kakue 3YH konTponupyiwTes

D opMbI
KOHTPOJIS

11 pomeKyTOIHBIH

Hexabps

Junanua:

MeToan1 MOIeTUPOBANNS;

Buapl £ THIEH [IACTHKA;

Crpoenue 3D pyury

YMmeHus:

limocrocTHOS MOASTHPORAHHE;

PalHOHANEHO HCIIOIE30BATS YSPTEKHBIE HACTPYMCHTEL,
PaGotarek co craEaaprHeME riracTMaccami: ABS PLA
Hagpnixa:

IToue308aTECH H3MCPHIGIBERM 000PYIORAHHEM
Crofioniroe Bnafenue TeXHukol prcosanud 3D pyukod
Hd 1JIQCKOCTH

Ipocmorp (aHanuz)
BBIMO.THEHHEIX
pabot

Hrorogeli

MaH

3nanun:

Pa:pecprka;

Warotonnenuye xapraca,

Menkui pemonaT 3D pydxu

Ymenns:

CO348HME TPCXMCPHEIX OOBEKTOB CIIOKHOHE QopMer,
Hasriku:

Paforars ¢o cTad JapTHBIMHE ITacTMaccami: ABS PLA
CrofonHoe BIaJeH He TeXHHKOH prconanms 31 pyHuKkol B
IIPCCTPAHCTBE M HE ILIOCKOCTH

3AMHTA OPOCKTA

Mopyins «3-J1 Camogenkunyn

CpokH

Kakxue 3¥YH konTponupyrorcs

Dopmel
KOHTPOJIsE

IIpomesxyToUHBIH

Jekadbph

3Hanua:

MeToasr MOACTEPOBAHKS;

BHIBI M HA3AAYEHUS vepTencel;
IIporpammuoe obecneuenue 3D-CAD
Ymenus:

BLITIOJIHEIIHE
TECTOBBIX 34/ TAHHH
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PafortaTh ¢ TPEeXMECpPHEIMH CHCTEMAMH B IIPOrpaMme

«Kommac 3D»;

PaiiioHa sHO KCIONB30BATE YCPTEKNRE HECTPYMCHTEL,
PafoTaTh CO CrasgapTHRIMK riaciMaccamu: ABS,PLA
HaBbixku:
TToNRIOBATECS H3MEPHTEIHHBIM 000PYIOBAHHEM
OTaensEarTs NOBEPXHOCTL MOACAR-IPOTOTHIIA

MapT

Juanus:

[porpammuoe ofecnedenne Kommac-I'paduk JKommac-
D

[Tpaeuna 3a71aHAS TAPAMETPOB NEHATH;

KapaKTEpHCTUKA, DPHCKH K  Mertoubl  0GpaboTkH
MaTEPHATIOn AN MOJC) (MPOBAHHS;

Ymenwa:

‘PaoraTs ¢ TPEXMEPHBIMH CHCTCMAMH B TIPOTPAMMe

Kommac-T padux, Kommac-3D

TIorOTARTHEATE ORVXMEPHEIE H TPEXMCPHEIC UEPTEXKHE B
nporpavme Kommac-I'paduk, Komrrae-3D;

QTae/LIBATE NOBEPKHOCTE MOJIENH-NPOTOTHIIA;

PafoTaTh cO CTaHIapIHEIME [nactMaccamu: ABS,PLA
[Toap30BaTECS HIMEPATETHHEIM 000Dy AOBAHLACM.

BLITIOJHEHHE
TECTOBREL 3aJaHHN

Hrorosnii

JeMoHCTpauus TIpapuYeckUX 3HAIMA  [OPH PELICHUH
3871849 C TROPUECKHM COACPKAHKEM;

CO3JIAHKME MOAC/M-TIPOTOTHIIA TPH MOMOWM PYHUHOTO
HHCTPYMEHTA ¥ MAllHH;

Bragenue gada pEBIMA  HABBIKAME OU3AHHEPCKOTO H
HHKCHSPHOTO MLHIITEHHS

OOLEKTHBHAS  OLCHKA  pe3yneTar  CBOErc  TpyXa,
HOTPCOHOCTR K AANLIEHIIEMY CaMUCOBCPINCHCTBORAHWIO;

3ANIATA NPDEKTA

Monynn «3anHMaTe.TbHAS HHACHSDHA

Cpokn

Kakue 3YH KOHTPONHpPYIOTCA

DopMbI

KOHTPOJS

Hexadpr

3nanuqa:
Mcroapl MOARTHPOBAIN,

-BHILI K HA3HA4eHUS YopTeKeH,

lIporpamMmroe obecnieuenue 3D-CAD,

MeToH 1pOCKToR

Yveaus:

PaGoraiz ¢ TpexMepubiME cucTemamu B CAD
nporpaMme;

_PanuoHanbHo “eoIs30RaTs 31D pyuKy

PaGoTaTh CO CTAHRAPTHLIME IIacTMaccaMa: ABS, PLA
Hapriku:

TTonp3oBaTeCS MIMEPHTEIBEHRIM 000pyIOBaHHEM
QTIensBATE TOREPXHOCTEL MOASIH-NPOTOTHIA
KOMMYHUKATHBHEIC KOMUCTCHIMM, paboTa B MajblX
Tpymnax

BLIMOIINCIIHE
TECTOBLIX 3A/JAHUIL,
MMHHA-TIPOCKT




3uanun:

IIporpamamuoec obecnevenue 3D -CAD;
TIpapmna 3a8aHAS NApaMEIpos LeYaTH;

XapakTepucTHKW, PHCKE W MeTogel  oDpalorkm
MATENMATOB JINd MOASIHPOBAHMSL
Ipusuyn — yeipolcTBa M OCHOBHBIE  MEXAIIM3MEI

«Marutst [Nomnbepran

"YMeHps:

PaboTarh ¢ TpeXMEpHbIMH cHcTCMani B popmate CAD,
[ToorapIHEATS MBYXMEPHEIE W TPEXMEPHEIE YEDTEIKH;
Co3/1aBATE MOJETH-IPOTOTHNRl PA3IMYHOH CIOKHOCTH,
HCOONEIYA MHCTPYKIUME W CAMOCTOSTENBHY LPH [IOMOLTH
PYHIHOIQ MHCTPYMCHTA H MALIHH,

-KouctpyupoBsare 10 3aMpIcTy, 3apadgee OONYMBIBATL

comepxanne Oyayme#i MOIENH, HA3BIBALE €& TCMY,
IaBarh ee o0IICe OMACAH’E, COOTHOCUTR CROY 3aMLICEI ¢
HMEHTUMCA MCXOHBIM MAaTEPHAIOM

BLIMOIHEHHE
TECTOBBIX 3aJaHAH
3RMEATA NPOEK LA

2.4. KpuTepHH onesrBaHusl Pa3BHTHA JIHYHOCTHLIX XaPaKTCPHCTHR

YUAIMHAXCH.

Pa3BUTHC THYHOCTHBIX KAUSCTR YUALIHXCS OMPENEISeTCd METOMOM IIOCTOSHHOTO HAOTIOAEHHS,
2 WX KOPPEKLES MPOBOAMTCA ¢ IOMOLIBK MHIMBHIyanbHRIX Oecell, KOHKDETHLIX 3a7aHdl M
JPYTUX MEPOIUPUSTHE,

JUATHOCTHYECKHE METOAHKH, NO3BOAAI0IHE ONpeJeTHTh AOCTHKECI e
VUAMMHCH LI2AHHPYEMBIX Pe3yabTaToB

Conmuansro-TcHX 00T HUECKas
duanrralis vaamuxes

- Ne | OswaeMbiit pe3synnTaT KpaTepui METOIMKH
/1 _
Yuammecs npossrsoT | Conpanuzang yaaumxes | Meromuxa M.H.
UHHIAZTHBY 0OPH V4ACTHH H Poxxopa
OpraHu3aiiH CORMECTHBIX «J(mareEocTHKa YPORHE
MEPONPUATHIE CONMAIU3APOBAHHOCTH
IRYHOCTHR,

AHAITH3 COMHAIRHBIX
CTATYCOB

JHArHQCIMKA — KOMIUIGKCA
MICAXOTOTHYECKHX
OPOABICHHH,
COMPOBOKAAIOMIHX
nipornecc COLHANIbHO-
IICHXONOTHHCCKOH
ANATTTAITMH MOJPOCTKE H &€
HHTEIPAIbHEIE LOKA3ATCIH

MeTtomaka «I1Ixana
COLIHAJILHO-
ICHXOIOTAYSCKOH
aIanTAIIHE»

OMOY¥OTANLIIO-OI[EHOTHOE
OTHOIIEHNC K OKPYKAOIIHM

Hzyuenre 3MOIAOHATHHO-
DIEHOYHOTO

OTIIOTIICHHA

[IBeTo-acconMaTHRHAS
METOAMKA AM.
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yaamuxes K pasmaudbm | [lapauesa
) CTOPOHAM KH3HM
KoMMyHHKATHRHEBIE ¥ | CIOpEAElcHAE YPOBHA | OLIPOCHHK
OPTAaHM3ATOPCKAE  CHOCOCHOUTH | Pa3BHT¥S Y  MOAPOCTKOR | KOMMYHHKATHBHBIX H
yUaIIAXCS KOMMYHMKaTEBHEIX OPraHBE3aTOPCKIK
crnocobHoC el # | criocoduocTel
JTAJEPCKAX KAYECTB Osuaposa P.B.

Tecr «Bpems ¢ moab30M».

o JIr0GHUTE T BEL HUTATH?

« CumracTe M1 BB HCHACTHE B BbIXOHbIE JHA KaTAcTpohoi?

o KayTest M BaM BBIXOJHBIS CITHULIKOM KOPOTKEMUY

« 3HgeTe M BB XOTs OB 4 Pa3HOBUAHOCTH HACTONLIBIX UIP?

« Bhl IIpe/il09rTAETE BCE BEIXOMHEIE IPONEKATE ¥ TeleBd30pa’

« B BEIXO/1HEIE BEI He 3HACTE HeM ¢ebs 3aHATh?

¥ Bac ecTk x000u?

o BEI cumTaete, 4To 6&3 XOpOIIEro 3aCTONb HE MOKET OBITh XOPOLIEro OT)(hxa?
« Bl npenmounTaeTe B cBOGO|HOE BpeMst «cHAeTH» B HHTepHeTe?

« BBl HCTIONB3yETE MOYTH BCe CBoe CBOGO/HOE BpeMs I TOT0, 9TOOR, HAKOHEIT-
TO, OCHOBATCIIBHO NpAOPATECA B KBapTHpe?

O3nakomMbTeCh € BEIBOTAMH

_ 1 2 3 4 5 6 7 8 [9 110
a1 0 1 1 0 0 1 0 0 0
ner |0 1 0 0 1 1 0 1 1 1

Ecan Bul HaGpaay ot 7 a0 10 Hanaor, 310 rOBOPHT 0 TOM, YTO BBl SIBHO YMECTE
TTPOBOIKTE CBOOOIHOS BpEeMs, APY3bA M NOAPYTH ¢ BAMW He CKyYawT, Ja K BaM
cKkyka dyxaa. Brl SBHO 3HACTE TONK B Pa3sBISHEHMAX M yMeere HACIaXTaThCA
JKUIIEHHAIVMIA PAIOCTAMY, He Tepsi IIPH 3TOM HE TOIBKO I'OIOBY, HO B 37I0POBEE.
Cyvma or 3 no 7 0GanioB O3HawgaeT, 9TO BAC MOMXHO OTHECTH K (30JOTOH
CepeMHey JIFOAeH, KOTOPLIE YMEIOT MPOROINTE ¢B0DOHOE BpeMs. KoHeuHo, U ¥
BAC MOTYT OBITH TIOXHE CBOOOJHBIE LM, KOL)(@ HUYEro He IaJHTCd, HHYTO He
3a6apier. UToOLl TaKOro He BOBHMKAIO, BaM HEIUOXO Ob! WMeTh Kakoe-HUOYIb
NOCTOSHHOE YBIEUeHIHe, KPOME (CHICHHI» B CETAX KIH B Kade.

Ecnn xe B cyMMe BaMH HaOpaHo Bcero 3 HAH aMe MCHCe OallnoB, BaM HYXHO
IIOCOYYBCTROBATE: BBl HE OYEHB-TO YMEECTe MPOBOAMTE CBODOJHOE BpeMs H
TIONYHAT PAIOCTh OT BEIXOOHBIX. [lopa BaM HayIMTECH HE TONBKO Oepeub CBOE
BPEM#, HO H HCNIONB30B&TE €T0 ¢ IONE30H A1t ¢ced, CTapasich pasHoOOPasUTh CBOM
JOCYT.

TECT MEXAHAYECKON MOHATJIUBOCTH

Jlanuag  MeTONMKY OpWEeHTHpPOBaHA Ha  BBIABJICHME  TEXHUYECKUX
criocobuoctedl. CTUMYNBHEI MaTepuaT mpeicTaBieH 70 HECIOXHBIMA (MIHUKO-
TEXHUYECKMMHU 3a7anusMM, OoJkiias YacTk KOTOPBIX MpEACTABICHA B BHIE




pucynkoB. Ilocjie Texera BOIpoca (pucyHKa) CiefyeT TpW BapHaHTa OTBETA Ha
Hero, MpUYeM TOJIBKO OJIMH M3 HHX SABJACTCS MPaBHIILHBIM. HcneiTyeMomMy
HEOOXOMMMO BHIOpATh M yKasaTh [PaBUIBbHBI OTBET, HANKMCAB Ha OTACIBHOM
IHCTE HOMEp 3aJlaHusi ¥ HOMep W30paHHOIO OTBETA. MeTo/1Ka OTHOCUTCS K T.H.
tectaM ckopocty. Ha o01iiee BEIIIOIHEHNE BCEX 3aaHui OTBOAUTCS 25 MUH.
JlomycKaeTcsi BBIIONHEHHME 3a[aHui B mo6o# TIOCTeI0BATEEHOCTA. 32
Ka)K0e TPABWIBGHO BBITOJHEHHOE 3a[JaHUC HAYMCIACTCH 1 Gamn. llepeBog B
CTaHJAPTHBIE IIKANBI He IPOU3BOJAMTCH, WHTCPIPETAIIN OCYILECTBIACTCS B
COOTBETCTBUHM C HOPMAMH, ITOTy4YEHHBIMHU HA KOHKPETHOM BBIOOPKE UCTIBITYEMBIX.

3ajady K TECTY

1. Ecuau JeBasi LiecTepHs NOBOpaYHBaeTcs B yKa3aHHOM CTpeJIKOM
HANPAaBJIEHHH, TO B KAKOM HalpaB/eHHH Oyaer mMOBOpPaYMBATHCS NpaBas
mecTepHs?

-t

Ay sy SR

) o ¥
1. B HampaBieHHUH CTPEIKH A. r J _ “".C A P i
2. B mampapnenun cTpenku B. g T 5V 5 £
3. He 3naro. - & 1S Oy | {;.A_/‘
Taw i WL e
= _'_—_":9‘, }f:\ L .%__ . Jf'.';%.__,

1. Kakas ryceHuua /0JUKHA JBHraThesi ObicTpee, 9T100BI TPAKTOP
[I0BOPAYHBAJICH B YKA3aHHOM CTPEJIKOH HanpaBJeHuu?

2. T'ycenuna A.
3. I'ycenuna B.
4. He 3naro.

4. Ecau BepxHee K0J1eCO BPAIAeTCsi B HANPABJCHUH, YKa3aHHOM
CTpPeKOli, TO B KAKOM HANpaB/JIeHHH BPAIIAETCs HHKHEe KoJieco?

/ ’é?”""\
Sama ©

[a—

. B nampaBienuu A.
. B o0oux HarpaBIeHUIX.

F N
3. B nanpasnenuu B. ( e
AN A FE
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4. B xaxom nanpaBjaeHnH GyaeT JBHIATLCH 3Y0UATOE KOIECO, eCIIH PYUKY
CJ/IeBA A\BHIaTh BHH3} M BBEPX B HANPABJeHHH NYAKTHPHLIX CTPe/10Kk?

™ I‘,wf} &\\, ¥ 5. Bnepen-Hasan mo cTpenkam A-B.
P 6. B mampaeieHnn crpenky A.
T 7. B wanpasneHuu crpesku B.
e s 5. Lenn na kpyrapiii auces,
TN YKa3aHHEI# HA PHCYHKE,

ACHCTBYIOT OAHOBPEMEHHO ABe
O/IHHAKOEDbIE CHIIbI 1 H 2, TO B KAKOM HANIPAB.IeHHH OYICT ABHTATHCH

aucK?
Tl 1. B HampasreHuH, yKa3aHHOM CTpPeIKoH A.
;_“_“_1 2. B HanpasneHuu ctpenxu B,
| Y 3. B nanpasienuu ctpenky C.
LA /’ vl
‘\'-,..

0. HysmHb! jia 0be mend, H305paskeHHbIE HA PUCYHKE, JIf NOJTePHKKY
rpy3a, HJM J0CTATOMHO TOABKO0 oanoi? Kaxoit?

_.-{)
‘ny‘dj -, B
' I S

R

oA 1. JlocTaTo4Ho 1eH: A.
i _ E 2. Noctatouno mnemou B.
’ [ 3. Hyx#Her obe 1eny.

[rI——

— e —

7. B peyxe, rae Boga Teuer B HANPABACHAH, YKAZAHHOM CTPEJIKOH,
YCTAHOBJCHBI TPH TYpOunbl. 13 TpyG Hax numu nagaer Boaa, Kakas u3
TYpOHH GyaeT Bpawarkcs GnicTpee?

1. Typbuna A.
2. Typ6mrna B.
3. Typbuna C.
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2. Koneco B.

5
1. Komeco A. \f/ 2
3. O0a koneca. @ @

8. Kakoe u3 xosec, A nin B, 6yaer spamarsea B ToM xe HANPABJACHHH,

4TO H KOJTeco X7
OO

&

9. Kaxan nenn nyxHa 58 nosgepxin rpyza’?

1.IHens A, :ﬂpﬁ

2. Hens B. _ r‘"]

3. Ilens C. 1 ° ]
B J"{

10. Kakas u3 mecTeper Bpamaercs B TOM e HANPABJIEH UK, YTO U
BeTylasn mecTepHn? A MOXKeT OhITh, B 3TOM HaNpaBIeHHH He
BpalaeTcd HH 0JHA H3 I1ecTepeH?

T
1. Olecrepus A. . ,u: :
2. MMecrepus B. ??\1.3
3. He ppamaeTcs Hi o/Ha. - u\j,j.’ &
Begyiyaw
ECTRL S

Lo 3 =

M =

11.Kakaa u3s oceil, A wiu B, Bpamaerca OpicTpee BH 00¢ 0CH BpalaKwTCH
C 0/lHHAKOBOH CKOPOCTLIO?

,-{:-—-m
. Ocb A Bpamaetcs GricTpee. ﬁ"*" W\\Eﬂ
. Oce B Bpamactes 6ricrpee. S asche
- OBe ocu BpaImaioTes ¢ 0INHAKOBOH CKOPOCTEEO. ‘\E‘::,\ :})ﬁ
N

12.Ecin vuskHee KoJ1eco Bpam@ercs B HANIPABJIEHH N, YKAZAHHOM
CTPEJIKOH, TO B KAKOM HaNpaBJeHnd (yner BpamaTbes ock X?

. B HanpaBnenuu crpenky A.
. B Ranpar:tennu ctpenxu B.

48



3. B ToM ¥ JpyroM HanpaBlIeHIIX.

13.Kakas B3 MADIHH ¢ SKHAKOCTHIO B 00uUKe TOPMO3HT?

1. Marmuua A.
2. Mamuna b.
3. Marmua B.

14,B xaxom HanpapjeHnH OyAeT BpallaThCs BepIYIIKA,
npHCcnocoGaeHHAS XIS OIMBA, eC/IH B Hee MYCTHThL BOAY IO

Hamopom?
‘A___Jt""_"“ HE
8-
1. B 0b¢c cTOpOHLL f’j o
2. B HampaBIeHuH CTPEKE A. |
3. B manpaBneHUH c1penxu B.

15.Kakan u3 pyKoATOK 0y/eT AepsKaThesl MoK HalIPAKEHHEM OpPYKAHBI?

1. He 6ymyT neprxatses obe.
2. ByzeT mepikarsea PyKOATKA A.
3. Byzet gepkaribes pykodaTia B.

1. B HanpaBmeHyH CTPENKH A. o

2. B wanpasieHyd crpeniu B. e : %

3. He suaro. T g
g A e o
(T e—— — :

17.Koseco 1 TOpMO3HAA KOJI0IKA H3TOTOBJIEHBI H3 01HOT0 U TOrO XKe
maTepuaaa. Hro GhIcTpee H3HOCHTCA: KOJIECo WA KomoaKa?

"/. :':' ».\\
1. Koseco uspocures OpICTpee. / ; !“‘\\2‘
2. Konoaxa manocuTest OpICTPEE. . ) I }
N f']f
N\ L
o
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3. U xoJieco, 1 KOJIOAKA HAHOCATCS OIMHAKOBO.

18.OnnHaKoBOMH JIM NVIOTHOCTH KHAKOCTSIMH 32M0JIHEHbI €eMKOCTH HJIH
O/IHA M3 JKUJAKOCTEeH Oolee MI0THASA, YeM Apyrasi (IIapbl OAHHAKOBbIE)?

= 1. O6e XHUIKOCTH OJWHAKOBBIE 10 TIIIOTHOCTH. hm;-m,}v_-~-—~_-r«:f-. 2
2. KuxakocTs A mioTHee. i S R
3. Kunkocts B ninotHee.
- 3 s
' Q:_; ==
ST T

19.B kakom HanpaJjiennu Oy/JeT BpaliaThesi BEHTHISITOP 10 HATIOPOM

BO3ayxa?
£ y A
i
Gl el TAL —=f" “L“: - |
1. B nanpaBnenun crpesku A. vy - ‘/-\ Yoy
s
2. B HanpaBnenuu crpenkyu B. W B ;.
A /
" ' i

3. B ToM u ipyrom HarpaBiIeHUsIX.

20.B xaKoM MoJI0KeHHUH OCTAHOBHUTCS JHCK TMOC/Ie CBOGOIHOrO ABHIKEHH

10 YKa3aHHOH JuHuU?

1. B kakom yrozHo. Vo “{; P oty

2. B nmonoxxenuu A. \

3. B nonoxenuu B.

21.KakumMu HOKHHIAMHU Jierde pe3aTh JHCT Kejae3a?

B 1. Hoxxaumamu A.
2. Hoxxuunamu B.
3. Hoxaumnamu C.

22.Kakoe Ko0J1eco Kpec/1a-KOJISICKH Bpalaercst ObIcTpee NpH ABHKEHHH
KOJISICKH ?

e 1. Koneco A Bpamiaercs GbicTpee.
2. O0a KoJeca BpallaloTCs ¢ OMHAKOBON

CKOPOCTBIO.
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3. Koneco B Bpataercsi OpicTpee.

23. Kak Gy/ieT u3MeHsTbes popma samasiHHOM TOHKOCTEHHOI KeCTAHOH
GaHIKH, ec/Ii ee HArpeBaTh?

; O, ¥
[ ___'.} F {
{. Kax roxa3aHo Ha PHCYHKE A. ; l '.
2. Kak rmokazaHo Ha pucyHke B. e 1) L
| ERREER —_—— M
3. Kax mokasaHo Ha pucyHke C. , . e
24. Kakasi U3 mecrepeH BpamaeTcs obicTpee?
. B
1. IlectepHs A. — MV C
2. Illecrepus B. W Lf,-v_;'," 2ol
3. Illecrepns C. g e s @ ':f{ . \,3
L M \‘% ‘fhs,_- :

25. C KaKHM APHKOM CTOJIKHETCS! IAPUK X, ecJid ero yAapuTh 0 Iperpaiy
B HANIPABJIEHUH, YKA3aHHOM CILIOIIHOM CTPeTKOoi?

1. C mapukom A. "

2. C mapukom B. i
3. C mapuxom C. P A~
i - 3

26. JlonycTHM, YTO HAPHCOBAHHbIE KOJIECA M3rOTOBJEHbI U3 pesunbl. B
KAKOM HAIPABJEHHH HYKHO BpallaTh BE1yIee K0J1eCo (JleBOE), 4yT00BI
koJ1eco X BpPaIIanoCch B HATIPABJIEHAH, yKA3AHHOM NyHKTHPHOM cTpesKoii?

g -“\\‘
e .\ -
1. B HampaByieHH# CTPEIKH A. / “‘L\”‘
2. B HarpaBleHuu CTpeiky B. l i —4g
3. HanpaBiieHue He MMeeT 3HAYSHHUS. | /k /K )
.\\ _ﬂ_/
RS X
h e _"_ijﬁ“l

27. Eciiv mepsast 1ecTepHs Bpalaercs B HanpaB/JeHHH, YKa3aHHOM
CTPEJIKOH, TO B KAKOM HaNnpaBJIcHUH Bpalaercsi BepXHsis mecrepHsi?

1. B manpaBieHuy CTPENKU A.
2. B HampapsieHuu cTpesikd B.
3. He 3Haro.
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28. Bee puryp A, Bu C onquuakopkiii. Kakyi U3 HHX Tpyauee ONPOKHHYTE?

1. fDHrYpy A. ff—“"_““'_“;’“i o (}" -
2. Gurvpy B. E’“— A U B N
3. Gurypy C. ) L l / W,

1 / P -
29, KakuMMA KyCOYKaMH Jb1a MOKHO ’ g ¢
dplcTpee OXJIAMTE CTAKAH BOABLI?
1. KyckoM Ha KapTHHKE A. wr . ATy
2. KycoukaMu Ha xapTHHKe B. P ) /' A
3, Kycxom Ha kaprHEKe C. ") F :F:EM / | \‘\‘

RSN

30. Ha xakoii KapTHIXe IPABUALHO W30DPANKEHO NALLHAE ooMOLI H3
camosiera?

e A e,
1

1. Ha xapTrHEe A, - o=

2. Ha kaptuake B. 7 q
Ay

3. Ha xaprrnke C. ; \ |

31. B KaKyl0 cTOPOHY 3aUEceT 3TY MAIWHHY, ABHACYIIYI0CH U0 CTPEIKE, HA
nosopore?

1. B mobyo cropoHy. ' P "
2. B cropory A. c
3. B ¢Topony B. A

- I{ = 3:;_-"

“."
73 J .:"r
"“Q

32. B emrocTH Haxoautes ged, Kak uaMeHuTes YPOoBeHb BOALI O CPABHEHHIO
C YPOBHEM Jb4 nocgae €ra TagHasA?

1. YpoBeHb MOBLICUTCS.
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2. YpoBeub HOHU3UTCS.
3. YposeHDb He H3MCHUTCH.

33. Kakoii n3 kamueii, A Hax B, aerde neBaArats?

1. KamMens A.

2. Vems NOIDKHEL ObITh OMTHAKOBEIMH.

3, Kamens B.

34. Kakas uz oceil Bpamaercs meaaensee?

1. Qco A.
2. Oce B.
3. 0cs C.

) Q
1. dmmx A nerde. ';, |
2. Slupk B rerue. P S
3. SmpUKy OTHHAKOBOIO BECA. ‘,fﬁij A ST
' Fa
4 5 |

o e ——

36. Bpyckn A 1 B yMeoT 01MHAKOBbIE CCICHHS H U3rOTOR/(EHB] H3 OJHOTO H
Toro e MaTepuana, Kaxoii u3 OpycKoB MOXKET BRIAEPKATE Gonpuai Bec?

1. O6a BhigepiKaT OIHHAKOBYIO HAIDY3KY. o

2. Bpycok A. T A
3. Bpycok B. j ' i
ST A

37, Ha xaKylo BbICOTY MOJHHMETCH BOJA A3 HIJIAHTA, €CJIH ee BLINYCTHTD M3
pesepByapoB A i B, 3amo/iHeHHBIX nosepxy?

il

1. Kak rnokasaHo 1a pucyHxe A. L
2. Kak noxa3zaso Ha pacyHke B.
3. Jlo BEICOTEI PE3EPBYapOB. o
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38, Kakoil 03 7THX NeIbHOMETANLTHICCKHX peAMeYOB 0XJIaanTCs gnicTpec,
ecJM MX BHIHECTH TOPS4AMH HA BO3ayXx?

1. TTpesMeT A. ¢

b, A A o
2. [Ipeamet B. et B P M»t.f']
3. Tpenmert C. ; o | BRI
! '| 1 L»r"‘ 1 hu"

\"-_._ - [ ——— - [ i

& = '

39, B KAKOM TIOJIOXCHWA OCTAHOBHTCSH
jlepeBSIHHBIH THCK €O BCTARIEHHLIM B
Hero MeTALTHTECKUM KPYKOM, €C/TH JHCK KaTBYTh?

2. B nonoxeHn# B.
3. B nmo6oM HoToKSHHA.

1. B nomoxeHnn A. ( W
B/

A

4. B KaKoM Mecve NCpeJOMHTCS NaJjKka, eCJiM Pe3KO HAKATH HA ee KOHEN
crnesa?

=
o
]

1. B mecte A. |
2. B mecte B. - 1?

3. B mecte C. AT T
g &%”}

41, Ha KaKoil eMKOCTH NPAaBHIBNO HAHECEHB pUCKH, 0G03HAYAKIIUE paBHbIE
06BeMb1?

1. Ha emxocTy A. Y__E. . f_.L._T L

2. Ha emxocTty B. 1;_ i ".F_ , E /

3. Ha emroctu C. v — -
-

42. Ha KaKoM 13 PACYHKOB MPaBUALHO u306pazkena BOA, BELIABAIOMAACH
u3 oTBEPCTHH cocya?

1. Ha pﬁcyﬁm A
2. Ha pucyHKe B.
3. Ha pucysxke C.
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43. B kaxoM Naxere Mopoxenoe pacraey GuicTpee?

;: o mam——— m gl
H T
1. B maxete A. A7
) s ,' /
2. B makete B. _ \..m..m N
3. OIHHAKOEO. } s / !
& R

44. Kak 0yaeT ABATATHCH nojsedIeHHbIA
rpy3, ec/ii BEPXHEE KOJICCO Bpamaercs B
HANPABJIEHNH crpesikn?

1. ITpepEIBHCTO BHUS. N
2. 1 TpepBIBUCTO BBEPX. 1 i:/t {*

3. HenpeprIBHO BBEPX.

45. Kaxoe B3 KoJIe¢, K3rOTOBJICHHBIX H3 OMAHARCBOTO maTepuaJna, 6yaer
BpalIATbCa A0.BINE, CCAH UX PACKPYTHTE 10 OAMEAKOBOH CKOPOCTH?

o -
TN 7T D
2. Konmeco B. b ,’ﬁ/ ‘\"x; S \
3. Koneco C. --".:;: ““'g-; =

46. KaxnM cnocofom Jerde BesTH KAMEHE 10 raanaxo#i popore?

A‘\ ‘-"\“‘.’t‘{-"‘\‘
1. CmocofioM A, S Vet
2. Criocobom B. —T
3, Cnocobom C. o e
\J\""«_‘JN I‘: f
! \\i’.;

47. B kaxoM HanpasaeHnn Oyaer IBHraTHCH BOAR B cHeTeMe MecTepéndarToro
HACOCA, €C/IM €O JIeCTePHs BPAIIACTCA B HANPaBJCHHH eTpenok?
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1. B cropoHy A.
2. B cropory B.
3. B 0De cTOpOHH!.

48. Tlpn kakoM BHJE nepenaiu IOOhLEM B TOPY HA BEJOCHIEN TsoKeaee?

- 2 T

1, TIpu nepeaave tana A. S S

pv Ieper I O

2. TTpu mepenadqe Tdna B. e -

3. TTpw nepegaye Tana C. - & e
o R
‘x_le,_:_—._— g
BTN -= I.r’_'-.‘{,_h‘“"\
R

49. Ha aHe eMKOCTH HAXOAHTCH MECOK. ITosepx HEro — raJbKa (KaMeIIKH).
Kak H3MEHATCS YPOBenb HACHIIKH B eMKOCTH, eCAn [albiy H necok
nepememraTs?

1. VposeH» MOBLICUTCA.
2, YpoBeHb NOHMIUTCA.
3, YpoBeHDb OCTaneTCH TPEXKHIM.

5(). 3yGuaTas pefixa X ABUraeTCH MOAMETPA B VKA3AHHOM CTPeIKod
nanpasaenny. Ha Kakoe paccToRHHE NPH 3TOM ICpeMecTHTCH UeHTp
mecrepHu?

1. Ha 0,16mMm. {j . i

2. Ha 0,25m. \ [*

3.Ha 0,5 M. it T =8
- .

51. Kakas M3 ulecrepen, A wia B, BpaiaeTcs mMelseHAce, Nl OHH
BPALIAIOTCS ¢ 0IMHAKOBOH CKOPOCTBI?



1. IllecTeprs A BpamaeTcs MeIJICHHES. T T ”
2. Ofe mecTepHA BPaAILAlOTCA © ' '

/ e AN -3
0JMfIaKOBOH CKOPOCTBIO. - e \_E,f‘ s S aT ';}
3. Illecreptn B BpaliaeTcs MEIEHHEE, ¢ b iy 4;;3"‘;,5' 3

x}"‘j’hi._"‘qu:‘l“l\.‘ _‘1-;‘&,#- Lﬁ-':h— I‘“‘)

52, Kakay u3 JIOMIAA0K A0JMKAa 6e:KaTh HA BOBOPOTE OBICTpee M1l TOIO,
uTOBKI ee He oforuana apyras?

1. Jlomwazka A.
2. Ofe noDKHEL 6exarh ¢ OLUHAKOBOM CKOPOCTLIO.
3. Homapnka B.

53. M3 KAKOro KpaHa CHILHee JOJKHA GUTL CTPYH BOALI, €CIH HX OTKPLITH
OAHOBPEMEHIO?

For g f=d
1. U3 xpana A. o i L ,L-_.‘_j
2. U3 kpana B. AR |3

3. A3 o0oux 0JHHAKORO. o

54, B KAKOM ¢.1y4ae Jierde 1oAHATh ONMHAKOBBIH M0 Becy rpys?

ale ..::;..L;JJ:I‘;J. _':Sh-,u..-, e .1'1.‘..',:.';1‘. M...u{h‘
1. B cavaae A. ]? A A
2. B cnyuae B. ) '

3. B o6oux crnydasX OMHAKOEO. ' AT

rie g E y

r‘_aki_ e
| [

.»- Pa——r)

55. 9TH TeJa cae/laHbl H3 0AHOro H TOro XKe MaTepnaia. Kaxoe 93 HUEX UMeeT
MeHbIIAH Bec?

1. Teno A.
2. Teno B.
3. OGa Tena 0)TAHAKOBLI TIO BECY.
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56. B kaKoii TouKe mapHK ABUraercsi Gpicrpee?

B
— % "
. =
1. B o6oux Toukax, A u B, ckopoCTb OJJMHAKOBas. 5 - |
#
2. B Touke A cKOpoCTb OOIBIIIE. E @
3. B Touke B ckopocTb OobIIe. ¢
57. Kakoii 13 JIBYX Pe/IbCOB 10/KeH ObITh BbILIE HA nosopore?
1. Pensc A. P [ 55
2. Pensc B. S Ajg //'jﬁ:j
f o .;
3. O6a peJibca JOKHBI OBITH OJIMHAKOBLIMHU T10 jui ‘4 .
— { s P
BBICOTE. L0 w
A
e
/
58. Kak pacnpejeisieTcsi Bec MeK1y KploKamMu AuB?
\ ;.‘fi
/ /e‘* -
1. Cuna TspKecTH Ha 000UX KPIOKaX OAMHAKOBas. | 7R 0
2. Ha xproke A cuia TSDKeCTd 0ombIe 4 B o
3. Ha xproke B cuna TshkecTu OOJIbILIE. 0 ﬁx;%/’z
g7 7
59 Kiananbl KAKOr0 Hacoca HAXOASITCS B NPABHJILHOM 110J107KeHHH ?
LN 5.
1. Hacoca A. [ FE% ,_3
AN | .
2. Hacoca B. | 1% {1 > Il

3. Hacoca C. (H

60. Kakas u3 oceii Bpamaercsi Meljiennee?

1. Ocs A.
2. Ocb B.
3.0cs C.
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61. MaTepuan H ceseans TPOCOB A n B opunaxossie, Kakoif n3 BaxX
BEIAEPKAT HOTBITYIO HATPY3KY?

1. Tpoc A.
2. Tpoc B.
3, )6a TPOCA BELIEPHAT OJIMHAKOBYIO N
HAPY3KY. RN

62. Kakoii u3 TPAKTOPOB A0/DKEH OTHEXATh NaabIe A TOro, TTe0bI J0AKA
ocTaHOBUAACH Y Gepera?

1. Tpakrop A.

2. Tpaxtop B.

3. O6a TpaKTopa AOMKHDL OThEXATh Ha
OMWHAKOBOE PACCTOSHHUC.

63. V KaK0# U3 KAJHTOK TPOC NOAEPKKH saRpensien aydme?

1. V ofoux KanuToK 3aKpeliel OIHHAKOBO
XOPpOILO.

2.V KaTaTKA A 3aKperIeH JIy e,

3.V kaywTKH B 3axpenies JIyuie.

64. Kaxofl TaNb10 Nerde noaHdaTh rpys?

1. Tansio A. N
2. Tanwro B. ﬁ\ 1(‘ \

3. OBGeuMH TAISIMHA OTHHAKOBO. i %Efl i&
AN
bty _";%r.,‘.

i .

65. Ha oca X Haxo0uTcs Begyuice KOJeco, Bpallaomes KOHYChL. Kaxo# u3
gHx OyneT BpAmaThes foicTpee?

1. Konyce A. _1_} -& . E”_':Z
2. O6a xoHyca OyAyT BpalllaThCA OAUHAKOEO. e =TT
3. Kouyc B. waed 0 B __.‘P

Ln
L\l



66. Fean MaienbKoe Kojeco OyaeT BpamaThes B HANPABJICHUH, YKASAHHOM

CTpeNKOH, TO KAK OvieT BpallaThCH H0oJIbIIOE KOJeCO? s
R - \L",g
et

(

1. B HAUpPABTEHUY CTPETIKA A. ~ E{
2. B o0¢ cTOpOHBL i k
3. B panpasnenAn cTpenka B 7L
| [
A k»,.:- _J:"J ]
67. Kaxoii 13 TPOcoB yAep:KABACT eTod najexnee? e
’ ]\
1. Tpoc A. ’ BN C
2. Tpoc B. 1 ‘\‘El‘-\\
AT,
3 . TpOC C. I FN' \f-‘:‘_
AN
r-'h.:-.".«-j - :‘1'
68. Kaxoii n3 aefegox TpyaHee NOJHAMATE rpys?
o e A 2 oy
1. JTeGenaxo#t A. | gyempmon |
2. Obeunvm 1ebeaKaMy O JUHAKCBO. izl bl il Y
3. Jlebenxoii B. 1**

!

's

69. Eciu HeoGX0AMMO TOAAEPIKATE CTAIBHBIM TPOTOM noCTPOeHHBH Hepes
peEKy MOCT, TO KaK penecoofpa3nee 3aKpenHTh Tpoc?

1. Kax moka3aHo 1ia pac. A. e T
JER TR | e T T
2. Kak moxazaHo ua pgc. B. R
3. Kak noxazaso ua puc. C. T
—-——‘A\.:Il‘"";‘; - :"W § r«i" —
T e
70. Kaxas 13 nenei MeHee Hanpsxexa? S
Ir ?::k_ : ______ R |
1. Uems A. AN 54
2. Tems B. t | ‘\% §
3. Obe 1enH HAMIPSKEHDL OMUHAKOBO. T . % b
f_.g LE o r’ L) l
L/ 1
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2 5, MeToaH4ecKoe CONPOBOKACHHC

OCHOBHBIMH NPHHUENAME 00y eHus SBIAOTC:

1.JoerynHocrb, OObeM 1 ryGrna yueOHOro MaTepHaia COOTBETCTBYIOT YPOBHIO
ofLiero paspHTHA yHALUXCT B KOHKpETHBIH Hepyo] Ha KOHKPETHOM ypoBHE
oByuenws, Garonaps TeMmy, SHaHwi i HABBIKE MOTYT OBITH COSHATENBHO  HPOTHO
ycgoensy, Ilopromy, 1 dbopMUpOBaHKE TPy OCYHIECTBIAETCS TIO BOSPACTHBIM
KPUTCPHSAM.

2.CBA3b TEOPHH ¢ NMPAKTUKOH. Ofyuenue BeleTCS B COUCTAHUM o0 BICHEHHA
TeOpeTHIECKHX MaTepanos ¢ NPAKTUIECKIM IIPHMEHEHHEM IONyICHHBIX 3HAHKH.
Ha gask/foM 3ausTHi ydalecs DeaiisyioT B HHEMBUAYATBHEIX [POCKTAX ¥
3gMaHHsX TO TEMATHKS o0ydeHHs, CO3HATENBHO [PHMEHST npuobpeTeHHsIC UMM
3HAHUS HA IPAKTHKE.

7 BocnaTaTCaLHBIH  Xapariep obyuexnsn. IIponece oOyueHUs SABIHETCA
BOCIIMTRIBAIODIHM, pchernoxk He TOIBKO rprobperacT 3HAHUA Y papabaTeIBaeT
HARGIKY, HO ¥ DA3BHBACT CBOH BOJIGBEIC H MOpaJIBHBIe KadecTsa, Y4acTEyeT B
OBLTECTBEIHOM KU3HI KOJLIEKTHBA B YHIPEKICHIIL

4.COo3HATENLHOCTL W AKTHBHOCTH ofyuenus. B mponecce ofydenusi BCE
NeicTBUA, KOTOPDIE oTpabarsBacT KaIBIA  yYalidics, JAeMOHCTPHPYROTCA
IApOKOH OOMEeCTBEHHOCTA HA COLEATBHO-3HAUMMBIX MEPOIPUATIAX  OPOAa.
AxpuBHOCT, B OOydenyn  TIpeanonaracT CAMOCTOSTENLHOCTE,  KOTOpasd
JOCTUracTCs XopoLuei TCOPETHISCKON K IPaKTHISCKOH TIO/TOTOBKON yJamerocs
1 paboToH fefarora.

5 HarasaaoeTs. OObACHeHU TEXHVKH, IPHEMOD paspaboTKH W H3TOTOBIEHMA
MOLZETH, [CMONCTPHpYeTes —neaaroroM Ui xamporo  ydamerocs. Jhis
HATIHIIHOCTA TPUMEHAIOTCS CYLIECTBYIOMUE BRAEO MAaTepHaIEL.
6.CHcTeMATHYHOCTh H I0CJ¢A0BATENIBHOCTD. VyeHHBIH Marepran maercd 10
onpejeneHHOi cucteMe H B OTHUECKOM TOCHEIOBATEIBHOCTH C IEIBI0 JyHIIEro
ero ocroenms, TeMaTUKa 3aHATYH BBICTpOSHa 1O cTelleHH HapacTaHKa CIOKHOCTH
¥ YBETIMUYEHHS BPEMEHHA JUIA CAMOCTOSTENBEOM 1 IPaKTUHECKOH paboTEL.
7.1IpouHOCTSH 3aKpenieHus syaHuil, yMEHUA ¥ HABBIKOB. KauectBO 00yUeHUs!
SAHACHT OT TOTO, HACKOJRKO IPOYHO 3AKpEIUIAI0TCA JHauns, YMEHHS ¥ HABBIKH
yHAIIHKCS, SHAYUTENIBHOS BHUMAHME YIEIETCH BONpOCaM KOJIIEKTHBHOM
yueBHOHN TeATENEHOCTH, R3AMMOIIOMOLIIH H COTBOPUECTBA, KaK Ha yPOBHE Tefaror
— pebenoK, Tak u pebeHok — pebeHOK, 1T0 CIIOCOBCTBYET 3aKPEICHAIN 3HAHHHA |
HABKIKOS B COBMECTHOH U HETEBYALY ANbHOHR npakTHYeckoil pabore.

8. uauBHAYAILHEIH 10AX00 B obyuennu. B mnporecce obyueHust MmEAaror
HOXKOMMT KuhOEPEHINPOBANHD A HCXOMWT U3 VHAYMBU)[YANbHbIX ocobeHEOCTEN
jeTedt (YpapHOBEIIEHHBIA, HEYPABHOBEINCHHEIH, xopouelf namMATRIO WM HE
QueHb, C YCTOMYWBEIM BHUMAHHEM WA paccesHHEIM, ¢ XOpolieH  WIK
3aMeIEHHOM peakuued H T.() ¥, OTHPA’Ch HA CHUIBHBIC croponst pebenxa,
JIOBOIHT €T'0 TIOAIOTOBIEHHOCTE NO ypoBHs OOIMX TpeCoBaHHIL.

JIns npedvaeenta pHetHol uHhopManuI UCTIOTB3YIOTCS CIEYIOMINS METOA B!



o OOBACHHTCIBHO-AAMIOCTPATHBHBIH — COIPOHOKIALTCH CXEMAMH, YEPTEKAMH,
MaKeTaM¥ U T.4.;

e MeTOs( HAGTIONEHNA — 3dpHCOBKA. LIpOBEMeHHE 3aMEPOE;

¢ PENpOYKTEBHEIN — JIETH yHATCH, rIOBTOPSA 3a IeNaroroM, a 3aTeM CaMi yHaT
fpyr apyra. QOopMHPOBaHHC sHANVH ¥ HABLIKOB TPOHCXOOHUT 4epe3 CHCTEMY
TOBTOPCHHA W 3811 BAHS,

. np06ﬂeMHo-nochconmﬁ . CTABWICS 3a)84a, PELIeHHE KOTOPOH MOXET OBITE
METMBHIYIEITEIM K1 KOMIEKTHBHEIM. [Mouck u BHOOp crocoboB PEINCHEH
MPOM3BOAMTCS YUAIIHMHCS CAMOCTOATEILEHO;

e [POCGKTHO-KOHCTPYKTOPCKUH — IpOoeKTHPOBAHKE (IIaHEPOBAHKE)
NEeSTCIIBHOCTH;

o AKIHEH3AIMs TTO3HABATENLHOH IEATENBHOCTH — THCIYTEL. ObcyxIeHus.

DopMbl CIMUMYTUPOSAHUL YUAUUXCA.

- TIOOIIPEHUS (6narcaapHOCTH ),

- TyOIUKAITIH B ropOICKOH Mpecce, Ha cafite yupeXxICHNs LPTOulO.PO;

- BUICOPENOPTaXH HA MCCTHOM TeIeBUICHUN,

JInA KOWMPOAR U CAMOKOHMPONA 38 >(PEeKTHBHOCTEIO OOYHCHU TIPIMEHATCA

Memodbl:

- Texywme (HadMIO/IEHAC, BEACEUC TaONALE Pe3yIBTaTOB TIPOMEKYTOUHOH H

WTOTOBOM aTrecTariy (MOHHTOPHHIA);

- THCKYCCHUH,;

o Mero resepapoBans ek

Viconp3yloTes TaKye IeIarorHiecKne MEeXHoesi Kak o0y4yeHue B MAIBIX
rpyIax, WHIHBKJyanusanys 1 mudhepeHuanug o0yuenus, ui(pOpMalHOHHO-
KOMMYHHKAIIAOHH € TCXHOJIOTHH, CUTYAIYIOHABIF aHAINA3, PedIeKCHSL.

AJIropaTM y43eOHOro 3aHsITadA
5. JlogroroBuTeIbHAS 9aCTh
CoCTOMT ¥3 OprauM3alliOHHON  4acTi, ofo3HaucHrs  TEMBbl 3aHATHI,
onpejenenys Liend 1 BpIoopa MIeH no peanmaLe 06031AYeHHOH TEMBL.
2. TeopeTniecKas 1acTh
CocToMT M3 OBLACHEHWS HOBOTO MATCpHAnd, O3ByHdHHA H 3aKpeHeHns
CIIeLHANBHEIX TEPMHHOB, MOK&3 OCHOBHBIX TexHMUecKHX IPHEMOB BHITOIHCHUA
TIPaKTHIeCKON paboTEL.
3.JIpakTHueckad 4aCTh
BemofHeHNe  TPAKTHYECKOH paboTLl opraHusyeTed b 3aBHUCUMOCTH OT TEMBI
sansITHA, KaK Ha 1ucre OyMard (ICKHM3MpOBaHKE, yaroToBreHue mabnoHa), TaK H
3D pydKoH (MORENMUPOBAHKE). PaGoTra BeNEeTCs KONEKTHBHO M WHAWBHITYAIbLHO:
RCEM COCTABOM YYaIIUXCsl, M0 NOArPyIIIaM, UHAMBMAY AIbHO. Kau b YHaIpics
CcaMOCTOSTENLHO IpopadarsiBaeT sCe ITallbl T IPOEKTHPOBAHVIO H nanpHefmemy
MOJIE/IMPOBAHHE) (M3TOTOBICHHIO) MAaKeTa. Tlpm ToproTOBKe K IPYUIOBOMY
IPOEKTY, YHAIIHECT CaMOCTOATEILHO PACTIPEACHSAOT ITANEL pafoTsl MexKTy CODOH.
Ber6op NpoeKTa OCyLIEeCTBIAE e ¢ yUeroM BO3MOMXKHOCTH TIPHMEHEHHA TEXHWKH,
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a Tarke ¢ ydeToM HapOonee HHTCPOCHIBIX OpeAoKeHUH yHalIuXCA.
CaMocrosTebHas  pabora Haj — TIPOSKTOM CTHMYIupyCT NIOUCKOBYIO
JESTeNBHOCTh, KOHCTPYKTOPCKY(O MBICHL IIPeLOCTABJINET BO3MOKHOCTE
OCYIIECTBHTH TBOPYECKHAH 3aMBICETT 113 IIPAaKTHKE.
4,3aK1HYATENLHAS YACTh

[lonseaeHUE HTOTOB.
Yyamwmecsd JAEMOHCTPHPYIOT — YPOBEHB opMEpOBAHAL wHEQOPMALHOHHOH,

KOMMYHHUKATHBHOH, npenMeTHOH, MO3HABATENHHOH KOMIICTCHIIHH!

o yMCHWE [OHMMAT) [IOCTABNCHHYIO 3d/@1y, cyTh yueOHOro 3ananms, Xapaxrep
BeaMMOEHCTBAS €O CBEPCTHHAKAaMH M TICAAr0TOM, TpeboBanua K
TIPCACTABNCHIIO BBITONHEHHON PaBoThl, YMEHUE BHOCHTD, KOPPEKTHBLL B paliee
OPHISITEIC PEITEHN,

e yMeHHE OLICHHMBATE PE3YIBTATEL,

* yMeHHE KOHCTPYKTHBHO 00CyRIaTh PeIYILLTATEL B npoOIeMEL.
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Tpnaoxenne 1

KmoueBblé NOHATHA

3D pyuxka— 310 KOMIAKTHLIA H MHom(byHI{umHaﬂme’I WHCTPYMEHT,
crioco0HEIN PUCOBATE B BO3ZYXE. Ha cerogHAnTHHNA JICHb DasIA-dafOoT 2 BUIA

pydeK: XOMOAHBIE W TOpAHHE. TlepBhle neHATAOT OBICTPO 3aTBEP/EBAIOIIIAMHU

cvomamMa  —  (GOTOMONAMEPaMH. «opsdaues PYUKH  HCMONB3YIOT pa3MHbIe

rojMepHEIe CTIIABEL B opMe KaTylIeK ¢ MIACTHKOBON HATHIO.

Mogenas — 310 nenesoft obpas cObexra OpUTHEHAnd, oTpaxarolpil Haubonee

BaYKHBIE CBOMCTBA [ JOCTHAKEHIA IOCTABIEHHOM TETH.

pccrenopanue OOBCKTOB  TIO3HAHMA HA HX MOJCIIAX;
47IBIO CYIECTRYIOMHUX 00BEeKTOB, IIPOLECCOB

OOBACHEWUH 3THX gBNeHnll, a TaKxke A
CTIE (OBATETIA. (BAKHISIN).

MoaeJUpoBaAHHE —
TOCTpOEHUS U H3YHCHUC Moaenen pe
ATH SBJICHWE ¢ HENBRo NOTYHEeHHA
IPEACKA3aHM gBNedui, UHTCPECYIOIEX HC

ABSu PLA  nJacTHKH — 2 Marepuaia,  KOTODEIMH  PECYeT 3D pyuka,
(IpEACTABIACT coBoll HITh, AnaMerpoM 1,75 MM.
CpapreHne CBOACTE ABS 1 PLA naacyaka
ILnacTHK ABS TLA
. Ha ocuHose pacHTeALHOIO
W3 dero AATOTOBJIEH! Ha ocrore nedta maTreprana (KyKypysHoro
KpaxMaa, COx H RPYIHX)
Cpeny 11acTHROB Ha
[Tomy sIPHELIHA (TacTIE, SUOIOTMIECEKOH OCHORE ABJLICTCA
PacTipucTpaHeHHOCTb: | TIOITOMY €ro TETKO MOKHO ¢AMBIM PACIIPOCTPAHCHHBM K
probpecTH TIOIYASPIEIM, TIQITOMY Er0 HeTHO
MOIKHO npHOOPECTA

Hexoropbie CTaTbH
cOOBILAOT, O HETPHATAOM
aaiaxe o ABS naacTuka (HO PLA miacTHK AMEET XOPOIIEYIO
Janax: 5TO HC COBCEM BEPHOE: PETIYTALIO, & 670 3amax
YTBEDKIICHHE, T-K. JeKe 3D | HaToMEHAET 3AIaX MOL-KOPHA
IPAETEPS], MEHSe BPETHBL,
yeM NCpMAHEHTHBIH MApKeD)

Theparli, yAapor POTIEIA ¥ Treprbil, HO 60168 XPYTKMiE I0
IIposinocyh: sKecTR7I, TaKAxe 001a1aeT cpaBHEAMIO C ABS TUIACTAKOM
xopomei TROKOCTEIO BoMbIIe TOIXOIAT A pHCDBaHIij
|
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| aapmTymex, crigpacel ¥ T.1.

190-240C 3aBHCHAT OT THIA

TepmocTaduu3anua: 225.250C 3aBHCHT OT THLA
TlonpepxCHbL Bel uH, OT
1ToBepIKenbl Jerpafaiid, oT fiaep i, I _
N OORBIIIEHHOM BIAH, TPAMBIX
LOBRBITEHHON BAATH, TIPAMEIX _ .
CONHEETHELK Ty4deH, 8 1TaK He
COMHETHEIX IyueH, a TaK XKe _
Ya38uMOCTh: neperpera 80 BpeMi meperpena 8o BpeNt pUCOBAEHA,
) peTp PLA macTEK Gonee CKIOHEH K
PHECOBAHHUS [P STOM 3TOT
v TepErpeBy, KOTOpoe MOXKET
ATACTHK YCTOHYME K
TIPEBECTH K [ETPafaliii 1 TIOTEPH
BOBIEMCTRMAM XFMAKATOB
TePMETHHIIOCTA
V 1aHEOTO NIACTHKA HA3KAL Bonee TATIOK, IO CPABHEHYIO ©
JIHTIKOCTh, ITHM [JIACTHKOM ABS mnacTEEOM, PLA INacTHy
MOXHO PafoTaThk ¢ TAKAM MEULILE TOAXOIAT AT padoThi C
JINTKOCTh: maTepuaiomM Kax Gymara, UpH GymaroH, T.K. OH K Heil XopoIno

FroM OH MOXET HHOTTIA
OTXQLHUTE € KyCOodKaMHu

MPHCTALT, 33 HCKIIHOUEHMEM
MOXKET OLITE TANLKO

Hymars noJyTITHUCRas OyMard

Buemyumil BHI:

Wszeiua 13 TOr0 MITacTHKaA

[locne pucoBAHKS OOEEKTE!
MOTYT ObITh, TONYIPOIPAHEMU K
BBITTISASTY CITAHIEHEIMU

MOMUHSCTIEHTHRIMH

QrpyRa0Msda cpeas H

Y oTOro MIacTHKE Kilace
nepepaborry Ne7, a 310
O3HAUAET, UTO OH MOKET SLITh| HaZO YTHIHEIHPOBATE, TPH ATOM

T.x. PLA nmacIuk, MpOH3IBOIMTCH
12 GHONOTHYECKMX MATERHATOE
(cos, KyKypy3a W T.il.), 8T0 HE

niaHHBIH [1aCTHK LpK

nepepaldoTKa; repepadOTaH B JPYLHE
MIACTMACCOBDIC COCIFHEHUIX C APYTAMI
T/IOMATEPHATH MATCPHAITAMHA PA3IaraeTes TyTh
NOTBITE.
3agaya Jlna RAKKX Leed aenoib3ycTes ABS | PLA

PrCOBATHL ACTPHIE YTUIb, Kpail

) pMcOBANEA YT0B <90

PHcOBATEL BEPTUKAILHO BBEPX

Jima pECOBAHMS B BO3IYXE HPAMO mho v
CITHPATHIIO
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Co3gasaTh KOHCTPYKIHH J[r9 prCOBaHES OT PYKH, COBTHHEHNL v v
yacTel NMIACTHKA APYT ¢ IpYyroM

Cosnaearh rubkmne _ v
Jing npaaaHus THOKOCTH PHCYIIKY
KOHCTPYKIHH

PucosaTth 0a Gymare, a 3aTeM

JIerKO OTKPEIHTE JTins co3zanus Benukonentnx 3D v

PEBCYITKOB 110 THabnomy

Pucosars na Gymare, 4T00B1
n yMALE, Tng upmkneyupanus 30 prCYHKA K OymMare v
BLIMe] 00heMHBIH PUCYHOR
Tt prUCOBAITHY Ha CTCKITHELX,
PucoBath B pasHblX v
METAIHIECKHX, KEPAMEISCKHEX H JIPYTHX
NOBEPXHOC X
TOBEPXHOCTAX
CoszpagaTh NPO3PAIHBIC Il1s cosnanus npocseduBaromux 31 v v
KOHCTDY KA PUCYHKOB

00wee 3AKTIDUSHHE:

ABS 1n12CTHKOM MOKHO PUCOBATE BEPTUKAIBHBIC JIHIIAK, OH UIeanbEO TOIX0AMT
AJIS. pACOBAHHA 110 TpadapeTaM U CO3NAHNA MOKIX KOHCTPYKIIHHA,

PLA maacruk Tpebyer Oonblle BpeMeHH A 3ATBEPACBAHE, BBUIY qero
PDHCOBAHHE B BO3XYXe 3aTPYAHHTRILHO. PLA =xopomio MOOXOAUT [LId
JIEKOPHPOBAHMST, PHCOBARMS Ha PA3TRIHbLIX TIOBEPXHOCTIX

Ipunosxkenue 2.

OCHOBHDIE 32K0HB (PH3MKH, MPHMeEHAeMbie NPU KOHCTPYRPOBAHAH
Mamunb I'onpoepra
g n300peTeHys MalilHHbl YUHTBIRAETCA MHOXKECTEO 3aK0HOB, HATIpUMED:
e 30aKOH COXPAHEHUR U NPEBPRIUEHUR FNEPZUN — ob1IHif 3aK0H IPHUPOJIEL

sHeprus MoGo 3aMKHYTO} CHETEMBI ITPM BCCX TPONEctax, TIPOUCXOSIIHX
B CHCTEME, OCTaeTest TIOCTOSHION {CoXpanse esy). DHSPIUsi MOXET TONBKO
IPeBPAIATECA U3 OJTHOH GOPMBL B JIPYTYIO i [IEPepaclpefellITEea MEXTY
qaoTSMHE cvcTeMBbl. J1A He2aMKHYTOH CHCTEMBI YBEIHMICHHC (yMeHBIIeHHE)
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e BHeprHy pagHo yObLIH (BO3pACTAHUIO) SHEPI A B3aMMOIEHCTBYIOUINX €
Heli Ten 1 PH3UYECKHX TONCH.

3akoit Beemuprozo TazomeHus - - 38KOH TATOTCHIAA HeroToHa: BCE TEIa
[[PUTATHBAIOTCA APYT K IPYTY ¢ CHsIol IPAMO TIPOTIOPLAORAILHON
IPOH3BELEHIIO Mace ITHX Tell X oBpaTHO MPOIOPIHOHANEHOH KBaJPaTy

Mrm
pacCTOAHMS MOKAY HUMML F=G —z THe M ¥ m - MACChI

B3AMMOIEHCTBYIOMEX Tel, R - paceTOAMRYE MENTY STHMH tenamy, G -

rpaBUTAIMORH s TOCTOAHEAA {8 CH G =6,67.10-11 H.m2/xr2)

3axon T'yKa — 33K0H, COLTTACHO KOTOPOMY YIPYTHE nehopMaldH IPAMO-

[IPOTIOPLAOHANBHE! BBI3BIRAIOMIHM KX prerrauM BozeticTramM. (Cienyer

OMHUTE, Y4TO 3aKol ['yka CLpaBeIyIns TOJBKO UL yopyrofi qeqiopMaty.

Jaxon ['yKa XOpPOIIO BEITIONHSETCS TOIBKO LPH MATLIX nedopmatEax. TIpH

GobHIMX gehopMalaX H3MEHEHHE JUTHED] TiepecTaeT OBITh [PIMO

IPOTIOPIUOHAIBHLIM IpYNOKeHHOH cHile, 3 IPH OeHE DONBIINK
nedopManmrax TeI0 Pa3PYIIAETCs. )

o 3aKON COXPAHEHUR UMMAYLbCA — 3AKOH MCXAHIKIL: HMITYIBC THOOOH
JAMKHYTOU CHCTEMBI TIPH BCEX MPOTIECtaX, APOUCKOAALIAX B CHCTEMS,
0CTAeTCA TOCTOSHHAIM (COXPAHAETCA) U MOKET TOILKO nepepacupenenaTeCa
MEXITY JACTSIMHE CHCTEMEL B PE3YIBTATE HX B3aUMOJSHCTBHS.

o 3Zaxonsl Hpiomona — TPY 32KOHA, JIEXAIHC B OCHOBE 11IOTOHORCKOH
KIACCUYMECKOH MEXAHUKH!

% 1-ii 3aKoH (3aK0OH UHEpYU): MATEPAATBHAN TOTKE HaXOOHATCH B
COCTOARHUY [PSMOIMHEHHOTO A PABHOMEPHOI'O NBHXCHIA VT
IOKOs, 8CJIH T1a Hee He JIEHCTBYIOT IPYTHE Tena Uiy geHCTBHE 3THX
TN CKOMITCHCHPORAHO.

3 2-1i 3aKOH (OCHOBHOU 3AKGH JuHamuKl): YCKOpeHre, IOy eHHOS
TEIOM, TIPAMO TIPOTIOPIHOHANLHO paBROielCTRYIOMCH BCEX CHIL,
NeJCTBYIOMIMX Ha TeJIo, 1 06paTHo IPONOPHIHOHANEHO Macce TeNd.

= F Y " F =
= 1—?;, roe da - YCKOPCHHEE MaTepHaHbHOH TOHKH, F

PABHOAEHCTBYIOMIAA BCEX CHIL, OPUTOKEHHBIX K MaTepAailbHON
TOMKE, T - MAcca MaTEPHATBHOH TOUKH.
 3-if 30x0H; J1BE MATCPHANBHBIC TOUKH B3AMMOICHCTBYIOT APYT €
OPYTOM CHIIaMy OJIHOH IIPUPO/BI PABHEIMK 11O BeNMHUHE
- [[POTHBOIICNOIKHBIMHA TI0 HANPABILLAKD BAOIL TPAMOH,
COENMHAIOLIEH 3TH TOUKA f; = -P_“;. Huade: cAna JeHCTBHA paBHA
CHIIE IPOTEBOAECHCTBHA
o [Tpunyun Omnocumenpiocmy — OUITH3 TIOCTYJIATOB TEOPHH

OTHOCHTEALHOCTH, YTBEPKIAIOUINH, 3TO B NEOOBIX MHEPIHALLABIX CHCTEMAX
oTcuera Bee (uaniccKre (MeXaHUUECKHT, 3NEKTPOMATHHTHEIE ¥ JP.)
ABITCHIS TIPH OLHUX ¥ TEX XKE YCTIOBEAX MPOTECKAOT QIUHAKOBO, SBIACTCA
oGoOIeHHeM IPUHIKIE OTHOCATCIIEHOCTH Tanmies Ha Boe GU3HIecKMe
gRiends (KPOME TATOTEHHA).
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Ipuiosxesue 3.

Ipumepnotii  peziamenin COpPeEHOBARUN «Kydox Mawtundi Toadbepzar.
JeMoHCTpaNAs pe3yils1aToB POJIENAHIOR paboTui B BHIC MaxeTHOrO 00pasia
neficTByOed MOLSIH, ,HGMOHCTpHp}"EO].U,Hﬁ IONY4eHHABIC PE3YNLTATB
TpeboBan s XK MATHHAM:

- Bpemst paGoThl MAIMHEL B AeHCTBIN —

- xOJIMEECTRO MIAroB — 1€ MEHEE 10 mraros;
- KOTHYECTBO MONBITOK EMEIIATETLCTRA HICHOB KOMAHIBL B paboTy MAaUIAHBL — HE

ponee 3 pas;
- pasMephl MAUTHHL! B cOBPANHOM COCTOHHMH HE [OMKEH TIPSBEINATH CIeYIOlHe
flapaMeTphL: IBpUHa — 1 metp, nmHa 1,5 METPA, BBICOTA 1 METP;

 KOMHECTE0 YHACTHHKOB B KOMAHI® — 3 yeOBEKA;

- BpeMsl JiTs [ICpe3apanke MatmHLl — Be fonee 5 MUHYT;

_ MapHa JOMKHA GOBITH Gesolackoil ans OprasH3aTopoB X yHacTHUKOB
MepopHaTHs,

- MANIHHS JOIDKHA GBITE aBTOHOMHSIM YCTPORCTBOM — EOOEIe MCTOTHMKH DHEPIHH

AOIDKHE! HAXOOATHCL BHYTPH MALIAHB] (3ADPEICHO NOKIIHEHIC ycTpo#cTBa B

AIEKTPOCCTD 720V, OHAKO JOUYCTHMO yclloTbIoBaHME  Oaraped M
AKKYMYJISTOPOB)

- 3AIpel(eHO MCII0NE30BARNC R3PBIBUATEIX, CAKHX BEIIecTB, OTKPHITOrO OVHA,
THOGLIX KUIKOCTEH, KpoMe BOIBL B KOHCTPYKLAK MAIIAHEL

- 3anpelleHo HCLIOIB30UBATE KFBOTHEIX B KOHCTPYKUWH MatIMHbL

- (bmia.nbﬂmﬁ 3JIEMCHT A0JDKEH 5LITE TOCIEIHYIM AeHCTBIEM MAIIHHBI.

ge meHee 20 ceXyHI H HE foJiee 2 MAHYT,

Mpunoxenne 4

Hpoexm «Ilapaod Hobeos»

Paspaborad ¢ yUeTOM peryiaMeHToB COPERHOBASHA «3D Oammnuaza» ¥
«IQupoplIpodn»
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=941 1945

MAOY 40
HEHTP PASBUTHA TBOPUYECTBA
JETEH H IOHOLIECTBA
MO IropoJl-KyPOPT FTEAEHAKHUK

IIpoekT
JIAPAJI IIOBE1bI-

MNeparor gononxutensHoro ob6pasosanua Ckopan Anekcangpa BaraaumuposHa
0308skoraja@mail.ru

~
‘..’-
!

<1941 1845

22 wvoHA 1941 ropa Hadanacb camas cTpaluHas
ANA Haweit cTpaHbl — Benukaa OTevecTseHHas soiiHa.
3a Mobepy 6bina sannaveHa o4eHb BbICOKAA UeHa —
ueHa xusHu. B cyapbe kaxgol cembu BOMHA
ocraewna cBo¥i cnea,.

ExtegHeBHO Hawwm feabl v npageabl, 6abywky u
npababylKku coBepliany CBOM NOABUI: Ha NepeaoBoi
MM B NapTM3aHCKMX OTPAAAX, B TOCMAMTANAX WAW B
TNy Ha 3aBoAaax U pabpurax. «Bce gna ¢ppoHTa — BCE
ana nobegbil» 310 6bin AeBM3 Hawero Hapoaa B
nepuog Benrkoh OTtevecTBEHHOM BOWMHDI.

Lonrux 1418 pHelt anvnach BoiHa U 8 mas 1945
roda, B bepavHe npeacTaBuTENaIMU TEPMaHCKOro
BEPXOBHOIO KOMaHgoBaHua 6bin nognucad AKT O
6e3oroBopoUHON KanuTynauuu repMmaHCcKux
BOOPY/AEHHbIX cua. Benukas OTedecTeeHHas BoOMHa,

KOTOpYI0 BEN COBETCKMIA Hapop NPOTUB HEMELKO-
baWMUCTCKIMX 3aXBaTYMKOB, N06e40HOCHO 3aBepleHa.
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=194l 1945

8 Mas 1945 z00a Ykazom
npesuduyma Bepxoernozo
Cosema CCCP - 9 man
ovin obvaenen Juem
IHobeowl, u npusznan
Hepadouum Onem!

YKA3
Hpesauwnyma Bepxosnoro Comera CCCP
06 of'menenwn 9 mos MPAIAHMKOM NOBEAbI
B ommamenosaune noGegonocHoro sasepumensa Beawkon
OtesiecTsenoit BORMLE COBETCKOTO HAPOIE NPOTHE HEMEIKO-
(PALIMCTORIX 32XRATUMKOD M OJepAARILX HCTOPHYECKHX
nobey Kpah‘::!-_-t‘i ApMUH, YBOHYAMIAXCA Mo LM pasrpoMom
ruTaeposckoi Fepmanny, 3pgenamest o Ge3010BO PUHOR
RALMTYAMIINY, YCTAHOBMTL, 9T0 9 Masn ABASETCR THEM
fcenapoauore TopwecTRa~-IIPA3/IHUKOM TIOBEIBL
9 Man cunTATE HepaGouMM méM,
Npeaceparens Mpesugnyua Bepxoswors Cosera CCCP M. KATIMHMH
Cexperape Npeswgnywa Bepxssmore Cosere CCCP A. TOPKMM
Mocaa, Rpooe, 4 sar 1943 mom
B Cosnapxume CCCP

B grareercras ¢ Fansem Tige tnsnyios Boganamars Cosere TOCP o of cuaesms § Mz APAIINMEOM
HOSEAM Comapame COCP mocmussnns (veram 3 Mas TRE] 2030 seablee Jerm

Caan Bapsswy bsweccppun SOCH FRLINARE Sfrm IFRTILIUN JI0) LR Teewman pvpeapeesee § by 6, 0
b Grms SevRipedsars Jepanins e HEALANHK AOBEZM mesente 52 thams anssmih Fray sigrrsrmmed S
Loty Coarrent Crtasemsrwwramn Preeylom

9 man 2020 roga mbl npasaHyem 75 rogoslimHy Beamkoii Nobegpi!
ExxerogHo Ha KpacHoi niowaau Haweit croauupsl 9 mas npoxogut Mapag
NobeAabl, B KOTOPOM TOPIKECTBEHHDBIM CTPOEM NPOXOAAT BCe poja BOWCK,
OTAaBas AaHb NamAaTy HaWKUM SallUTHUKaM — ocsoboauTenam!

Mbi 06s3aHbI COXpaHUTL NamMATb O NOABUIe HapoAa, KOTOPbIN CBOMM
4WHCTBOM M CNNOYEHHOCTLIO, TPYAOMOBHEM U CaMOOTBEPKEHHOCTLIO,
nwobosblo K csoedl PoguHe, obecneuun Ham mup, csoboay w

=941 1945

i
.

HesasMcMMOocTb, Mbl 4OAXKHbBI TOMHUTD CBOO UCTOPMIO U TOPANUTLEA eiol

Bonbwyio ponb B nobene Hag Hemeuko-
dawmcTckmm 3axsaTuMkamu coirpana pabora
Hawmx coseTckux Kb (KoHCTpyKTOpCKUX Blopo).
COBETCKME YUYEHbIE U UHXKEHEPDI, He NOoKNaAas
PYyK,  TPYAMAUCb  Hag  MogepHusauumed
(ycosepieHcTBOBaHWEM) U CO3AAHUEM HOBOTO
BOOPYXEHUA W TEXHWUKM, apTUANEPUMIICKMX
opyaui, TaHkKM U  BpoHeasTOMOBMAY,
CamoNeTbl U T.A,, KOTOPbie CAYCTA MHOro NeT
6yayT HaseaHbl Opyiue Mobeapi.
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1941 1945

Liens npoekra:
CospaHue cTeHa0BoOM Moaenm «Boesas TexHnKka CoBETCKOM apMmm
B roabl Besmkoit OTeyecTBeHHON BOMHbI», Mpe3eHTaLma Mogem B
coumanbHbiX cetax (B pamkax akumu Mapag Mobeabl) U Ha
TeMaTU4ECKUX BbICTaBKax.

MoarotoBuTenbHbIN 3Tan

1. Céop uHppopmayuu:

- NpoyuTate NYGAMKaLMK O AOCTUMEHUAX KOHCTPYKTOPCKMX B1opo B
rogbl Benvkou OTeyectseHHOW BoliHbl

- BbI6Op npoToTUna (Moaev 60eBOM TEXHWUKM)

- MOUCK HEOBXOAMMOMN TEXHMUYECKON AOKYMEHTaLMK

1941 1845

%&' ® TexHonoruueckuii atan

- paspaboratb 8 CAD cpefie cTeHAoBYI0 MoZent (konuio sbiBpaHHOM moaenw

GoeBoii TexHUKM) C coxpaHeHuem daiinos B dopmare *.stp (STEP) ,CAD (itp, m3d,
swd b T.4.), stl, gcode.

>
>

TexHuveckoe sadarue:
Uspenve AOMKHO UMETD HE MeHee [BYX NOABUKHbIX YacTel, SNEMEHTOB.
Pasmepbl: MUHMMaNbHble pasmepbl 180x180x180mm
Mpu cospganum 3D mogenn AoMKHDBI BbiTh YYTEHbI TEXHUYECKUE XapaKTepPUCTUKU
ucnonbsyemoro 3D ripMHTEpPa, BO3MOXKHOCTb COOPKMU M3 OTAS/bHbIX YacTel
Kopnyc 1 AeTanu npoTotna NONHOCTbIO CO34at0TCS € MOMOLLBIO TeXHonorn 3D-
nevaru,
McnonbzoBaHme BCMOMOraTENbHbIX MATEPUANOB ANA CO3AAHMA KOHCTPYKUWM He
Jonyckaerca.

- paspabomame MpoekmHyio OOKyMeHmMayuto:
c60pO0YHbIN YEePTEH KOHCTPYKLMM B USOMETPHUHECKOI NPOSKLMM, BBINOAHEHHbIN B
cooTBeTCTBMM C TpebosaHuamu MOCT/ECKA, 1 AocTaToOuHOE KOAMYECTBO BMAOSB
npocTaHoBKoW pasmepos (bopmaT PDF),

cosgatb paboymnii npoToTUM, MCMONb3YS TeXHOAOrMM 3D-MoaenvposaHus
@ 1 3D-neuartu.
[ o p—
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1001 1045

3aKkNlouYUTEeNbHBIN 3Tan
1. Cosganve npeseHTauuu. B npeseHTaumn A0MKHbI 6biTh
OTpasKeHbl:
» UCTOpUYECKan CnpasKa, 06ocHoBaHWe BbIBPaHHON Mogenm
» ONUCaHWe  KOHCTPYKTUBHOTO  pelleHMs,  A0NOAHEHHOe
CKPUHLLIOTamu npouecca
» pabovasa npoekTHaa JOKyMeHTauua: c6OPOYHbLIA YepTex
KOHCTPYKUMM B U3OMETPUYECKOW NPOEKUMUM, BbINONHEHHbIN

B COOTBETCTBUM C TpeboBaHuamu FTOCT/ECK
2. [pe3eHTauma rotosoii mogenu

122-mm raybuuya M-30
obpasua 1938 ropa.

Hcropus

htips:/Mtopwar.ru/142792-artilleriya-kru pryy-kalibr-
123-mm-gaubica-obrazca-1938-goda-m-30.html
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1945

76-Mmm AUBUSUMOHHAA NYWKG
3nC-3
obpasua 1942 ropa.
WUcropua
http:/foruzhis.info/antilleriva /577-2is-3

http://park-pobeda-nnov.ru/ekeponatyi/pushka-
2is-3-76,2-mm.html

=1941 1845

M
.
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CY-100 — npoTusoTaHKOBaA
CaMOXOAHas apTUAnepuiickas
yCTaHOBKa

Wctopus
https://varspot.ru/13911-optimalnays- https://topwar.ru/143083-rasskazy-ob-oruzhii-su-100-
snaruzhi-i-vnutri.html

modernizatsiva
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= 1941 1945

bolshoy-voyny
https://warspot.ru/B473-t-60-
tyazhyologo-perioda

httos://www.eg.ru/society/475029/
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KB-2 — Ta)énbiit TaHK
Hcropusa
https://militaryarms.ru/voennaya-

texnika/tankifle-2/

http://pro-tank.ru/bronete hnika-

sssrityagelie-tanki/116-kv-2
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BA-64 — 6poHeasTOMObUID
= WUctopusa

hitps://topwarru/148452-rasskazy-ob-
oruzhii-broneavtomobil-ba-64.html

avtomobili/gaz-aa/ ¢ 1 5= :
| N — 1 2 .
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IpuioxeHne S

TpeHHHT HA KOMAHA000pa30BAHNE - LEb CIJI0YeHAE KONICKTHEA

1. «Cmsicn Moezo umenuy Marepranbl: HAPCIAHHRS AUCTOUKH OyMard,
dnomactepsl, OyIaBKH.

Xoa ynpaxnenus: [lagaiite TO3HAKOMHEMCA M COBEpIIMM 2TO CIETYIOTIHM
oGpazoM: BCEM YHACTHHKAM TPYIIIb] HeoBXOMEAMO CASTATEH BH3HTHEIe KapTOUKi CO
CHOMM TPEHWHIOBLIM HMEHEM. Kaxnplil Brpape B3aTh cede mob0e ¥Ms, KOTOPEM
OH X04eT, YT0oOBl €r0 Ha3pBalk B Tpyrite: CBOE HacTosiiiee, HIPOBOE, HMI
NUTEpATypHOrQ TepOd, wms-00pas. 3aTeM, KOrZa BH3UTKM TOTOBHL sCeM 0O
oucpend IpeInaraeTes Ha3saTh CBOE MMA, a [IOTOM PaccKa3arb HCTOPHMIO Cro
TPOUCKOKICHMUA.

2. Ulecmepka (15 munym) Bce yUacTHHKH BCTAIOT B Kpyr. Kamasil y4acTHHK
CPYIIL [0 QUEpeAH HA3bIBAcT ducia HATYPANBHOTO pamal OMH, KB&, TpH...
3anpelaeTcs Ha3kIBATh YACIA, saxamTEBaIoLMecs Ha [udpy 6 ¥ KPaTHEIO 6
(mampumep, 6, 12, 16 U T. 1.). Eci urpoKy JOCTANOCk Takoe THCIO, O JOIKEH
MOTYa MOANPBITHYTH W XJO[HYTH B JIa)(OMIH. Tor, k10 ommbes, BLOBBACT H3
wurphl. Arpath MOXKHO 10 TPEX OCTABIINXCA Haubosee BHEMATENILHEIX HIPOKOB.
O6cymICHIS: CIOKHO DBITO nOOUThES Pe3ynbTaTa’

3, «lloMeHRAMECH MECHIAMUY (15 munym) Bce yJaCTHHKH CHJUIT HA CTYIBSX B
xpyry. Tor, Ko1o 5 BeOepy BEIYLUAM BBIXOUHT Ha CePeJUHY Kpyra M TOBOPUT
dpasy: «TloMemxiiTeck MECTAMHA T€, KIO... (ymeeT KapWTh SuaEpnyY . B KoHIE
HA3BIBAETC KaKoH-IH00 NPU3HAK UM YMCHHE. 3anaua Tex, KTo obnamacT KauHbM
YMCHMEM WA IPUIHAKOM HOMEHATHCA MECTAMH. 3anata BejYIICTO - yCIeTh CecTh
na moGoe oceoboaMBIIECCS MeCTO. TOT, KTO HE yCTIel CeCTD, CTAHOBUTCS HOBBIM
Be Ty IIHM.

ObcyHIeHKe: YTO HOBOYO Y3HAIH 0B yuacTHHKAX?

4. Ynpavicnernue «3aKoH 2APMOHUUD (30 munym) Momepuoiel, THCTEI OyMaru,
Kapaljlay,

B MBMM30BAHHOM COLEYME CYIIECTBYCT HeMHWCaHHBIH 3aKOH TapMOHHMH
OGMEerrs ¥ MCHKTMYHOCTHEIX OTHOLIGHMH, 3TPArMBAIONIAN X HOPMATHBHYIO
cpepy. Caeays emy  MOXHO  BE JIOTYCTUTL  3aPOKJIEHHE  MHOTHX
AHTAFOMMCTHUECKUX — TIPOTHBOPEui, KOW(IUKTOB, 00HA. 3BY9HT OH Tak!
«[lospongs cebe — Mo3soisilt npyraM. 3aupemas ApYIHM — zanperiaii ceGer.
JIOBONBHO CHPABEIIHBO, YTO BBIIOJHCHBE 3TOTO IIpaBuiia M30aBIACT HAC OT
EIQUMHLIK  YIOpEKOB M AeQopMaiH NerdTIMHEON  (HOpMATHBHON)  crhepsl
aroctd. Ho ToHSTHE HOpMBI OTHOUICHHH H oGIIeHH MBI BOCHPHHEMEEM,
TOHUMAeM, OLeEMBaeM cyObexTuBHO. Tak, HaupuMep, Mal He MO3BOJIAEM JPYTHM
[HOBBILATh HA HAC VOJIOC, YKa3BIBATH, KPHTUKOBATH HAC, yCTaHABIHBATE HaM
3apeTsl. BMeCTe ¢ TeM, [OpOH CaMH KpMuMM Ha OPyTruX, Pyracu 1 noydJaeM #X,
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cTapaeMcsl OrpaHiintb UX eficTars. Kakny xe o0pa3oMm KOHTPOIIHPORATh CBOH
neficTBUS B TEX WM HHBIX CHTYalAX odueHus?

7.6. COMCOK JIUTePATYPBL

Hndopmaunonnoe obecneuenye A1 yaaluxca:
WHTepHET-TOIKIHYCHHR,

TocTyt K IHTepHET-Pecy pean:
www.losprinters.ru.farticles/instruktsiya—dlya—S d-ruchki-myriwell-rp-400a
http://lib.chipdip.rw/ 170/DOCO01170798.pdf
https:h’wmw.youtube.com]watch?\f:dMquctPFXO
hitps://www.youtube. com/watch?v=oK1QUnj86Sc
https:/'/www.voutube.cony'watch‘?v~——oRTrmDoenKM (poMainka)
http://make-3d.ru/ articles/chto-takoe-3d-ruchka/

hitp://www.losprinters. ru/article o/trafarety-dlya-3d-ruchek (tpadap eTHI)
https:,f’/se1ﬁenation.ru/trafaretv—dlva—’j d-ruchki/

JluTeparypa AJs nexarora

3 Kamece, K. ®oug, M. [Izennapo. Toctynsas 3D meuars: A HAYKH,
o0pa3oBaHuA H YCTOMUKBOTO PA3BUTHA, MesxIyHapOIHbIH LEHTD TEOPETHIECKOK
sk Abnyc Caam - MIT® (Otpen HayTHBIX pa3paboToK), 2013.
http:/;’sdu.ictp,itf3df’book.html

A.J1. BoTBuHHERKOB. HepueHne., «IIpocpemerue», 2000r

www.lospriniers ru/articles/ instruktsiva-dlya-3 d-ruchki-myriwell-rp-400a
http://lib.chipdip.ru/l 70/DOCO0G1170798.pdf
https://W\m&r.youtube.oom/watch?v:dMquctPFXO

http://make-3d.ru/arti cles/chto-takoe-3d-ruchka/

http://cherch.ru
http://window.edu rw/resource/612/70612.
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Yupasiende 06pazoBaHus ATMUHKCTPAINE MYHHOHNAILHOTO
oGpaszoBanus ropoa-kypopr Iesenauk

MYHHIHNIATRHOE ABTOHOMHOC 06pazoBaTe/IHoe YUPCKICHHE
XONG/THHATEIBLHOr0 obpasosanus «[{eHTp paiewris TRopuccTBa
AETEH W IOHONIECTBA» MYRHANHNANLAOTO 06pPa3soBaHUS ropo)-
kypopr I'enenxnk

Y4ebHo-MeTOAHIeCKOe TIoco0He i yaamuxcs

«CoopHEK yipaxnennii no pasaeny «Komneiorepuoe 3D -
moaenupoBanne B Ilporpamme Komnac 3D. OcnoBrbie
ONCPALHMN TBEPAOTEILHOTO MOAETMPOBAHMSD?

10 JOTIOTHUTENLHOM 00Ie0bpa3oBaTeTbHOM
obmepasBUBaAIOmIEH MPOrpaMMBl TEXHAYECKOI HANPABICHHOCTH
«3D-MomeTHpOBaHKE M MPOTOTUNHPOBAHAEH

ABTOpEI:
eparor gonofaHUTENRHOTO 06pasoanys Ckopas A.B.
[Tenaror-opraruzarop — [lamsuauxosa T.B.

r.Ieaenmrnk

2019 ropn



YuchHo-MeromdeckoMy mocobme (manee - [locobue) mus YHAIIHXCS
«COOpHEK yrpaxueHnii mo pasgeny «KomnsioTeproc 3D ~-MOJEITHPORAHUE B
IIporpamme Komnac 3D, OcHoBHEIE onepaiyi TREPIOTENLHOIO MOMENRPOBAHNA»
ABIDICTCH  mpHiaoxeHweM Kk [lomonmmmrensHoli oGuieobpaszonaTenbHoRM
obmepazpusaromeii mporpamme  «3D-Camoenxums (3D-MogenupoRasHe ©
npoToTHIHpoBanue) (Janee 10 Tekery — Ilporpamma), TEXHHYECKO
HalpaBIEAHOCTH, PaspabOTaHHOM NeIaroroM JONONHHTENEHOTO OOPA3OBAHAL
Cxopoii Anexcanzpoit BnanuMuposHoi.

HporpaMma paccumrana #a 1 rog ofysemws netelf W paccudrara Ha
ROCTaTOYHO LIMPOKWA BO3PaCTHOH AManasoH yuammxcd or 10 go 16 er,
MMEIOIIMX  XYZIOXCCTBEHHBIE HAKIOHHOCTH, CTpeMilende ¥ HW300peTaTeNncTBY,
BIIQ/ICFOITHY. SIEMEHTAPHEIMA HaBHIKAMHE PADOTEI Ha IepCOHATEHOM KOMITBHOTEDE,
Ha LENeyCTPEMNEHHBIX, AKTUBHEIX AETeH ¢ MOBBIICHHBIME OOpaioBaTENEHRIMA
notpefaocTaMK. CocTar rpymmnt 8-10 yenorek.

{IocoGune [IOATOTOBIICHO C UENBID OKA3aHHd COAeUCTBHS pA3RHTHIO
TBOPYCCKUXK, HHATEINICKTYATLHBIX ¥ NPAKTHYECKMX KOMNSTEHLMIT ydamuxcs,
HPCAOCTABIIEHHE TIM BOSMOXKHOCTH OCBOEHUY  HAREIKOR TpEXMEPHOIO
Mozemuporanus  cpeacrsamMu KT npm  BRINOMHEHEM KOUIEKTHBHEX —H
UHAMBH]IYANIBHBIX [POCKTOB B COAEPKUT  MOApOoOHOE MOMAroBoe OITHCAHUS
3AHATHA € HILTIOCTPATURHBIME H300pakeHusMH.

TeMBl YyueOHEIX 3aHsTHi NOCBALUCHE! OOYYEHWO 1O paszemy
«Komntiorepuoe 3D -momermporanne B ITporpaMve Kommac 3D. Ocuosrbe
ONEPatki TBEPAOTENEROTO MOAETHPOBAHIA»

lpencraprnensric yupakHeHus PACKpPHIBAFOT HOAPOGHO, MENATOTHMECKH M
METOJMYECKU BBIBEPCHO TEMATHKY HECKONMBKMX 3aHaTHid. JT0  NO3BOIAET
POBECTH 3aHATUE HHTEPAKTHBHO M VBIGKATENBHO, TIPEJOCTABILL BOZMOXKHOCTL
yYaliEMCd KaK ¢ HOMOMIBIO TIElarora, Tak B JANLHEHINEM © CaMOCTOSTEIBHO
OCBOUTE y4eOHEIH MaTepHan, a 3aTeM KONIeKTHBHO obcy iy ero. OnmucaHHas B
Ilocobun dopma NpoBenenus y4eBHOIC 3aRATHA CLOCOGCTRYET AKTHBHSALHA
NO3HABATENLHON ASATCNBHOCTH yHamuxcs W (OPMAPOBAHMIO Y HHX YMEHHi
CAMOCTOSTENIBHOM paloThl, B ToM uHcte pafoTsr ¢ uHdopManmed, B
METOIMYECKOi paspaloTke ONpPENENeRE! NENH # 3a4a4d, KOTOphIE NeNarorHiecKy
OGOCHOBEIBAIOT TEMy 3aHATHH, OTO - COTAHHE MONETH ¢ 33JaHHEMH
HapaMCTpamMH, HIyUEHHE OCHOBHEIX BO3MOXKHOCTEH NPOTPAMME! TBEPAOTENLHOTO
Mogenuposatuss Komnac 3I). OcHopHol munaxTHdeckoit  3amagelt 3amsTus
HBICTCH  TEOPETUYECKOS YCBOCHME M [PAKTHUECKOS TPHMEHEHHE OCHOBHLIX
NOHATHH TPEXMEPHOIO MOJNEARPOBAHUS, KOTOPHIE CNOCOGCTBYIOT BIUTIOMEHIIO UX
B CHCTEMY ViK€ HMEHOIIEXCA 3HAHMIL

Marepuan WaOXeH Ha  JOCTYNHOM IS VYALNMXCS VPOBHE C Y4ETOM
BO3PACTHEIX W MHTCNNICKTYANBHEIX Oco0eHHocTel u  croco0HocoTel  nerefd,
@rnarogaps 4eMy ycBOEHHe MPOXOAHT KHBO ¥ YRIEKATETHHO.

Ha npoTsokeHMM 3aHaTHS 0GECTIEYHBASTCS CBA3L TCOPHH G MPAKTHWKOM, TaK
KaK MaTepHal NpeAiaraeTcd B COYCTaHAM OOBACHEHHS TEOPETHYCCKOTO



MaTepuana ¢ IpakTUHeckuM OPHMEHEHMEM, Cpasy, He OTKIAIHBAL, Peamusyd B
WHIWBHAY aNbLHBIX TPOCKTaX.

OOBACHEHHS TEXAHKHM B [PEEMOB Pa3paboTKH M H3TOTOBNEHHA MOIENH,
ACMOHCTPHPYETCA  Me;aroroM i Kaxiaoro ydamwerocd. IlpuMenstorcs
COOTBCTCTBYIOIIME TEME BHIECO — MATEPHANLL, 4TO 00ECTIEYNBACT HATTIANHOCTL Ha
3aHATHH,

3Ha4MTENFHOE BHHMAHHC YACHACTCH BOMPOCAM KOJUIEKTHBHOH yueBuoii
ACATCHBHOCTH,  B3dMMOTOMOIMM M COTBOPYECTB, KaK HA YPOBHE IMENATOr —
pebeHoK, Tak M peGeHok — peleHok, UTo CnocoBCTBYET 3aKPEIeNHI0 SHARHE 1
HABHIKOB B COBMECTHOHN W WHAMBMOYaNlbHON NpakTHYeckoll padore. OnHAM B3
OCHOBHBIX ~MCTOJOB, MCIONG3OBAHHBIX HE 33HATAM IIPH  BLUTOJHEHHH
NPE/ICTABNEHHBIX YIPAKHEHUH, JBIAETCA IPOOICMHO-TIOMCKORBIE B MPOSKTHO —
KOHCTPYKTOPCKHIE — CTaBHTCA 3afaqa, pelUcHHEe KOTOPOH MOMET OBITH
MHIUBHIYATLHEIM WIH KONEKTHBHEIM.

3ausTis BenyTca Beelt rpyrmoi, pasbusasich no moArpynam 4-3 Yenosek
Juis BEMIOMHEHUA TBOpHeckore 3afanua, QopMa 3amstuii -  TROpUecKas
maboparopus. Bombimyio dYacth 3aHATUH COCTABIAET MOMCKOBO-IIPAKIHYECKAN
ACATENBHOCTS, paspaboTka Heprexei W BLUIONHERWE  CaMOCTOATEALHOMN
TBOpYECKOH PadoTHL.

Tlovcx # BLIGOp cHOCOBOB PENICHHA IPOMIBOIMTCA VHAUAMHCH
CaMOCTOATENBHO, B0 BpeMi 3aHSTHA WCIONBIVIOTCA Takue IeiarorMuecKie
mexnonozy KX  O0y4eH#He B MANLIX [PYMNaX, MEOHBHAYATHIALUS W
Aabdeperumanus obyyennd, REGOPMALHMOHHO-KOMMYHAKAHBORHEIE TEXHOIOTHI,
CHTYAUBOHHBIN aHanus, pelnexcus. CBA3Sh MEALY 3BEHbAMH «HCCIETOBATELCKIH
UPOEKT = 3aHATHE» ABIMCTCA AByXCTOpOnHeHR: ¢ OAHOH CTOpOHEI, MATEPHAITH
HCCICAOBAHUE BKIIOYAIOTCA B 3AHATHE, C APYrod — Ha AAHATHSIX POKIAFOTCT TEMBE
IPOEKTOB.

[locobHe pa3paoTaHO ¢  yHCTOM TeXHONOTHYECKUX — OcoGeHHOCTel
KOMOBLIOTEPOB, MPOLIENMX  aTTeCTAMIO HA  COOTBETCTBHE  CAHHTAPHO-
SUBASMHONOMHHECKAM TpeDoBaHusM 0e30TMacHOCTH MONEB30BAaHAA YHALIHMHACH,
3aHATHA UPORONATCA B YYeOHOM KIACCE ¢ OCBENIEHHOCTHIO H 0GOPYIOBAHHEM,
COOTBCTCTBYIOHIMM  RO3PACTY YYAlUIMXCH, YTBEPMACHHBIM TpefoBaHuAM K
y4eOHbIM IOMEMERHAM B YUPEXAEHHAX JOTIOTHETENSHOro 06pa3oRanvs neTeit.

B yuebnom xaGuuete obecnedero Gecnepefioiinoe nonkmovernne k HuTeprety



BeedeHue. O6uwjue ceedenus o npozpamme.

OcHOBHbIE NOHATUA TPEXMEPHOTO MOAEAUPOBAHUA

TpexmepHas MoJie/lb COCTOUT U3 reOMETPUYECKUX 06bEKTOB

reoMeTpUyeckue
oBbexThI

NpocTpaHCcTBEHHbIE
KPUBbLIE U TOYKK

3CHU3LI nosepxHoCcTHU

leometpuyeckue 06bEKTHI, B CBOKO 04epe/ib, COCTOAT U3 NPUMUTUBOB — BEPLLMH,
pebep, rpaxeii:

v BeplumnHa — To4Ka Ha KoHLe pebpa
v’ Pebpo —npsamas uau KpUBas, PasAenatoLLan A8e CMEXKHbIe rpaHu
v [paHb — rnagkas (Heoba3aTenbHoO NI0CKaA) 4acTb NOBEPXHOCTU AeTanu

TpexmepHas Moaenb MOXKeT BbITb:

v' TBepAoTeNbHO — NpeACTaBAEHHOM Tenamu U obnapgatolleit HeHyneso
Mmaccom,

v’ TloBEPXHOCTHOM —~ NpeACTaBNEHHON MOBEPXHOCTAMM U obnagatoweit
HY/N1€B801 Maccoi,
a TaK¥Ke COMeTaloWeil pesyibTaTel TBEPAOTE/ILHOIO U MOBEPXHOCTHOTO
MOAEeNUpPoBaHUA.

OcHOBHbIe NPUHUMINBI MOAEAUPOBAHUA

MocTpoeHue TpexmepHoit Mogenu CO3AAKTCA C NOMOLLBIO NOCAEA0BATENLHOTO
BbINONHEHMA OMepaLuil. YCN0BHO, B TBEPAOTENBHOM MOAEAUPOBAaHUM OnepaLuu
NOCTPOEHWUA TEN MOXHO pasgenunTb Ha dopmoobpasyrowme, aobasastowme



MaTepuan v gonanturensHbie. OCHOBHbIMU hopmoabpasyroujumu onepasuamu
ABNAKTCA:

v Onepauus BbiaaBAMBaHUA
v Qnepauua spaleHms

¥ KuHematudyeckan onepauus
v Onepauma no ceveHuam

flonocnsuTensHble onepauuu No3soNAKT TpeGyembim 06pasoM CKOPPEKTUPOBATE
pesynsTaTel popmoobpasyiowmx onepaumit. NpUMERoM AONANHUTEALHBIX
onepauunid ABNAKTCH:

v BbIpe3aTh BbIAABAMBAHUEM
v CKpyrieHue.

MosepxHOCTL MBO COBORYNHOCTL NOBEPXHACTEH Ha 338ePILAKLLEM 3TANE UX
MOZENUMNOBAHUA, TAKKE MOTYT ObITh fpecbpaiosansl B Teno.

1A yNpoweHns ¥ yCHOpeHUA pa3paboTii aeTansd, cogepmallimx TUNosbIe K
CTaHAZATU3OBAHHBIE ASTANM (KPENEX, NPYKUHDL, NOAWUNHAKY, pE3LB0BbIe
OTBEPCTUA, KAHABKW, CTPAUTE/bHbIE KOHCTPYKUMM M T.11.), NpesyCMOTpeHo
MCNoOABL3OBAHUE TpHIOREHM — roTOBBIX NapameTpUdeckux SubanoTex,
paboTarolwmx 8 cpeae KOMNAC-3D.

CozzaHue TPeXMEPHOM MOAEM HAUMHRETCA € NOCTPOSHUA 3CKU3a (IOCKOro
3aMKHYTOTO KOHTYpa Ge3 camonepeceueHini) BLINOJHEHHDIO 8 33JaHHON
ANOCKOCTA K KOTOPOMY NPUMEHALOTCA dopmoobpasyioliue onepauuu. MotwHbIi
annNapaT HaNOXKEHUA PAIMEPHLIX U TeOMETPUHECKUX CBA3el (arpanudeHuii) Ha
reoMmeTprieckue anemeHTel obecneyrBaeT NOCTpoeHWE napameTprIecKol
MOZENN € BOIMOMHOCTBID M3MEHEHWA NPOM3BOJ/ILHOrO NapameTpa. HepaspbirHas
CBA3b 3CKU3 — TBERAOE TENO, AALT BO3MOMKHOCTE NPakTUUecKN Ha MnGom atane
MOZeNUpOBaHWA, KOPPEKTUPOBATL MO4SAL Yepes U3MeHeHMe 2 3¢cku3a. Bee
3Tanbl opmoobpazoBatus oToBpPaKAOTCA B Aepese MOLEM.



Pazden Nel

Uumepdbelic u uncmpymenmapuii Komnac 3D V16

Llenb: usyyeHue untepdeiica
3afauu: usyveHue uHTepdeiica U OCHOBHLIX BO3MOMXHOCTEN NPOrpammbl
TBEPAOTE/IbHOro MoAennposaHua Komnac 3D
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OcHogHble anemeHmbi cpedbi:

» [nagHoe MeHI0 Ha 3TO NaHEeNN PACTIONOKEHbBI BCE OCHOBHbIE MEHI0
CUCTEMBI. B KaXKA0M U3 MEHIO XPaHATCA CBA3aHHbIE C HUM KOMaHApbI.

» CmaHdapmHas naxens Ha 3TN NaHeU PACMONOXKEHbI KHOMKY BbI30Ba
CTaHAaPTHbIX KOMaHA onepaunii ¢ dainamu U obbekTamu.

» Bud Ha 37O NaHEe I PacnoNoXKeHbl KHOMKK, KOTOpble NO3BOAAKT
ynpasnaTte u3obpaxeHnem — U3MeHsTb Macltab, nepemellaTb 1 BPaLLaTh
M306pakeHue, U3MeHATb GOPMy NpeacTaBAeHUs MOAEU.

> Tekywee cocmoaHue COCTaB NaHe M ONpeaeNaeTca PEsKUMOM paboThl
cucTembl. Hanpumep, B pexxumax paboTbl C YePTEKOM, 3CKU30M UAU
bparmeHTOM Ha Helt pacnonoxeHbl CPeACTBa yrpaBaeHUA Kypcopom,
CNOAMU, NPUBA3KAMMU U T.4,.

> Pextumbl Ha 3TOM NaHeAM PaCNONOKEHbI KHOMKM BKAKYEHUA/OTKIOYEHUS
CreunanbHbIX PEeXXMMOB paboTbl C AOKYMeHTamMK. Habop peXkumos 3aBUCUT
OT TUMa TeKyLero AoKyMeHTa. Ha pucyHKe naHesb NoKkasaHa B pexume
paboTkl ¢ AeTanblo.

> KomnakmHasa naHenb HaxOAUTCA B N@BOM YACTU OKHA CUCTEMBI U COCTOUT
13 MaHenu NepekoYeHnA Y UHCTPYMEHTaNbHbLIX NaHenel. Kax 1o




KHOMKe Ha MaHenu NEPEKNOYEHKUA COOTBETCTBYET OfHOMMEHHAR

MHCTPYMEHTANLHAA MaHe Ib. UHCTRYMEHTANbHEA NaHeb COABKUT Habop

KHOMOK, CrpyNnupoBaHHbIX NO GYHKUNOHAALHOMY NTpUaHaKy. CocTas
MN3HEAN 3FBUCHT OT TMNA AKTUBHOTO AOKYMEHTE.
KHOMKU 8613080 KOMAHG C2pYnNUpPO8oHS! 110 HOSHAYEHWO U npedcmasneHsl Ha
UHCMpymeHmaneHol nanenu kronkoll 0dWoll komarndu us 2p viinet. Mpu

HAHAMUU KHOMKU KOMOHOb! U YOSPHAHUY €€ 8 HUHAMOM COCMORMUL padam ¢
rnonkoll noAsnRemca pacwupenas naxens, BRMOUTICUOA & cebn aCe KOMAHOb!

danxoll apynnel. KHonku, nodsonsowjue gvizsams pacuiupednsie naveny
KOMOHE, OMMEUEHb! MOALHLKUM YEDHDBIM MPEY20AbHUKOM 8 NPUBOM HUNCHEM
yeny.

» Manxens caoifcme cayswuiT o ynpasieHus MPOLECCOM BbINOAHEHUA

KOMaHAbl. Ha Hel paciicnoMmeHs! 0AHA UKW HECKAABKO BKAANOK U MaHens
CNeumnansHare ynpasiaeHua.

Cmpoka coobuweHuil B Heit No Mepe BbINOAHEH A ACUCTBHIA NOABAAIOTCA
PasAMYHbIE COOBLUEHHA U 3aNPOCHI CUCTEMbI. 3TO MOMET BbiITh: KpaTKas
MHPOPMELIMA G TOM 3/1IEMEHTE IKPaHa, K KOTOPOMY NOAEEeAEH KYPCop;
co0BLIEHUE O TOM, KAKUE HYIKHO BEOAMTSL O3HHbIE; KpaTkas uHhopMauma
MO TERYLLEMY AEHCTBUIO, BLINOJIHAEMOMY CUCTEMOIA.

KoHmexcmuan nasens cro6pawaerca Ha akpaHe NpY BhigeneHum
06LEKTOS AOKYMEHTA. OHa COAEPIKUT KHOMKM BbI30BE HaUBORE Y4acTo
UCROJib3yeMbBIX ROMBHA, pefaktuposaHmuA. Habop xomaHAa Ha Nanenu
3aBUCUT OT TWNa BblAe/IEHHOrO DOBLEKT U TMNA LOKYMEHTa.
Kormexcmuoe menio — meHio, coCTas KOMaHg, B KOTOPOM 33aBUCKHT OT
COBEPLIZEMOro NoNbL3IOBaATENEM ACUCTBUA. B Hem HaxopATCA YacTo
UCNOABIYEMBIE KOMARJbI, BbIMOAHEHUE KOTOPLIX BO3MOMHO B AaHHbIH
MOMEHT. BblI30B KOHTEKCTHOID MEHID OCYLIECTBASETCH LWEAYKOM NpaBoi
KHOMKU MbILIU Ha NONe NORYMEHTA, 06BEKTE UK 3nemeHTe uHTepdelica
CUCTEMbBI B J1IH0BOI MOMEHT paboThl.

depeso modenu — 3to rpaduyeckoe npeacTasAeHKe Habopa o6bexToB,
COCTaBAALWMX Modens. KopHesoli obbexT lepesa — cama mogens, T.8.
LETant niant chopra. MUKTOrpammel 0GLEKTOR 3BTOMATHYECKK NORBARIOTCH
8 Jepese mogenu ¢pasy nocne co3NaHUA 3TUX OBHEKTOR 8 mMogenu. B arHe
HAepesa atobpaikaerca nMba noche AOBATENEHOCTS MOCTROEHHUA MOAENM,
Anba ee cTpyrTypa. Cnocobom npeacrasieHus UH(POPMALMK MOKHO

YNPaBiATe C NOMOULLIO KHONKKM OmoBpaieHue conpykmyps MOOeaU  Ha
WHCTPYMEHTAALHOMW HaHenu Oepesa Moaeau.

B HHelt yacTv lepesa Mogeny pacrioNomeHs! BRAaAKM,
NMpedHasHaqyeHHble AN ynpasaeHua NOCTPOSHUEM, UCIIOAHEHWAMU U
SOHIMM,



Pa3zden No2
Paboma ¢ modensbio. Onepauus 8bi0a8aAUBAHUS.
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COCTOALLYIO U3 TPEX FreOMETPUYECKUX Ten

® /3MeHUTb UBET rpaHeit.

Anzopumm ebinonHeHuA:
> 3anyctutb nporpammy Komnac 3D
> CraHfapTHas naHesb — co3AaTh — AeTanb
¢ Cepewc  Cnpaska  BubnuoTers

= v | - ¥ i E |
== 7 e A E=

i,

1=
I‘l
&
jn
i B

O
%

B . BN,

HepTew

P EPBEBEDD

DOETHENT
TeHCTOBLET Q0K YHEHT

CrewdikaLss

TEXHONOMM=EINER BopKa

HeTans

» [aHenb U/ — OpUEHTALMUA — USOMETPUA XYz
2t Pesacop Bugens Dot Orepuget Comssbenss Come Qo Ceea Bimenece

D-S & A~ 5= .8 EBOR BN, AIGAL HOL QOO %-%- 7o~ GH,

10 D% 2 Comice O T & PAeintod [ B - s g
> 78 s S = e 25 Pl R
m b - e — - ———
2| Repeemogem x|
-l | & con
sl i & camny
% B ferans (Tead) | @ ooy
f; =- - ':Yr'”::i:kﬂf panmar | | it
-1 ! {5 Crpsas
(2] | -
i | § woepavz
ol ! @ oepem
), :
@

» [lepeBo MOAe/U — NNOCKOCTb XY



"Eda-@- ¢ Hﬁ BomM BN, QAW TOL IVIFQ - k- [,

ﬁ-,a_l“k Smm; ﬂ,ﬂnwh[rue} D’__?_'_"—'" 2, :g_‘f'i;‘-‘
PR L
Al .t terwmo KOSRAMRET
i -5l 1
g l {I]ﬂnummz( 1
gy — N Mrcevocm ZY { =
&l _-- Y, OaaX IJ P
= %, Doy 1 o
g‘i ! M* Oced | e
R . $ \r
@ | il AL g
L ! " 4
o | - ™ |
" L

] t= 2 Voo ofueen:

, == Mpoweogmee cbuscrm i

I 4

I'Ia HEJ'Ib TERVIU,(_;.‘E CD(;TOHHHE C03,D.3Tb 3CHH3

o E-IEIé - .3 /8 . @D %N, @.a@1-n'_f}»ﬂ_ch»-=_®®@_-:;-&=_~-_;_~*-.~__

[_l,m L

¢..5,|pu_»mnu- : Fx 'i B A T M4 T D0t 300 :-ul

@ Atu.m- (Ten) ' \E
1
|
|

=
m

L mﬁauma tc.npamlr

; B Moacernoen Zv
[ B DaX

E2RVELPe

n )

“ Oy
LA, 0az

I E% — =

22OPOAN

|
|
|
|

1%,

KomnakTHas naHenb — naHeNb NepeKAOHeHNs - & rTeOMETPUSA — NaHenb
UHCTPYMEHTOB — NPAMOYFOAbHUK: YKaXuTe ToukK 1 U 2 AMaroHanu
NPAMOYTOJIbHUKa

Ediar B @ TR BBRE R QR W (-0 SCHOOWE Yt BT,
8 (3% B oewime A & - T, dry
| it ‘m-:; L - .l
‘ . = 2 ]
Fome | el
Amaflad 1
CES L P —— !
i B Mecoscnay
A Moo X | ,
Dbm NeavenIr :
P\ faX : :
L N fay | :
SF | L a2 I
“5f Al Nl
/_. e ——— ——— I
e, [
e, I
n l
n
Whrpma 77
o
i ;
| Breve Poeeees tom |
Fo OB o S 0 W R 8 e T e 5 T 0 B e T —F

,._ Rem [="=wr—



KomnakTHas naHesb — naHenb nepeknoyeHus - ¥ pasmepbl —
aBTOPA3MEPbI: YKAXKUTE MULLIEHbIO BEPXHUIA FOPU3OHTaIbHBIN OTPE3OK,

3a/jaiiTe NONOKEHWUE PAZMEPHOIN IUHUK.
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> TaK »e NOCTPOUTL BEPTUKANbHbIN pazmep

» 3aKpoeMm 3CKM3 — HaXKaTb KHOMKY 3CKIU3
Tlocmpoerus 8 ackusze
N3obpasieHue 6 sckuse 00mHHO NOO4UHAMbCA Criedyouum npasuiam.
- Konmyp, k komopomy 6ydem npumereHa onepayus, donieH omobpaxambcs
cmunem nuHuu OCHO8HAA (CUHUE AUHUU).
- KoHmypel 8 3cku3e He onxicHbI nepecekambsCs u He doaxtHb umems 06, wux
mo4ex.

Ana ynoberea ganbHewero NOCTPOEHUS sKenaTelbHO CBA3aTh LUEHTP

MPAMOYrosIbHUKA C Ha4Ya/loM KOOpPAUHaT.
» CHOBa OTKpOem 3cku3. B nepese moaenu BblAE/IUM 3CKU3 U HAXKMEM

MUKTOrpammy 3CKu3.
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» YKarute Kypcopom cepeauHy ropu3oHTaIbHOM CTOPOHbI MPAMOYFObHUKA
1 Ha4asio KoopamHar. JomkHa cpaboTatb Npussaska 6auxaliwuas moYkxa.

» AH3NOrMYHO BbibUpPaem KOMaHAy — BbIPOBHATL TOYKU NO FOPU30OHTA/IU.
YKaxkem Kypcopom cepeamHy BEPTUKANbHOM CTOPOHbI U Ha4ano

KOOPAUHAT.
» BbIiAEM U3 PEIKMMA ICKU3.

Obpamume eHumaHue: 8 depese Modesu PACOM C NUKMO2PAMMOLU 3CKU3A
NnoAuUsICA 3HQYOK (+), YUMo 03HaYAEm — 3CKU3 NOAHOCMbIO OnpedenceH.

(#enamenbHO 018 8CEX ICKU308)

» KomnaKTHas naHenb — naHesnb nepexknto4eHnAa — pedakTupoBaHUe AeTann

'\ - onepauus Bbl4aBAMBAHUA
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» [lepeso MoAenn — 3CKu3

Ha skpane nossusnca

panmom bydyweli demanu

» [laHenb CBOICTB — NosIe PACCTOAHWE — BBOAUM HEOBXOAUMYHO BEAUUUHY —

Co34aTb 0OBLEKT.
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Mpy NnomoLLM onepauyuu BblAABAUBAHUS AOCTPOUM HOBbIN 3N1E8MEHT,

CO34a4MM A/1A 3TOrO HOBbIM 3CKMU3 Ha FPaHMU.

»> Bblbepem HeobXoAMMYIO rpaHb: HaBEAEM Ha Hee KypCcop MbILLKM 1
LLeIKHEM JIeBOI KHOMNKOM (BbIBpaHHas rpaHb OKPacUTCA B 3e1eHbI LBeT) —
NaHesb TEKyLLee COCTOAHUE (MU KOHTEKCTHOE MEHIO) — CO3/aTh ICKU3

B depese modenu nossumca Ickus2, a modens paseepHemcsa 8bi6paHHOU 2paHbIO

i I —— = - ee ot e cm el B
R bHe & comeioin WIOR M o fy &-3
gl B AssssEmmen x
| memmaan LEH
ML Salll 5 =
B B A ey
- ¢ A inHesans cooppmes
iy 'R Mascason XV
2 Lm Aecem
Al 1B e 2y
2 | e
2 6 i
1 L oz
=f [t Soant
ol Ootprom resismes
B = i
oA
D
Ui
@

o
-
0
2|
-?"-. Tocaiewe Promen Jow

» CTpoum HeobXoAuMYI0 reOMETPUYECKYHO GUrYPY, C 3aAaHHbIMM

napamerpamm



» BbipaBHUBaEM Mo LUEHTPY
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» PefakTupoBaHWe AeTanu — Onepauus BblaaBIMBaHUA
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Ecnu acku3 He bbia 3aKpbim, OH A8MOMAMUYECKU CMaHo8UMCcA 06beKMom
8b1006/1UBAHUA.
» [aHenb CBOWCTB — CMUCOK HAaNPaBAEHWUE — YKAKUTE 080 HANPABAEHUA U
BBEAWTE NooYepeaHo B NoaA paccmoaHuel v paccmoaHue2 Heobxoaumbie
3HaYeHuA.



» Co3paTb 06BbEKT.
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Ecnu e npoyecce cozdaHus ob6vekma bbina donyujeHa owubra — e depege
modenu svibupaem Heob6X00UMYI ONEPAYUI0 — 2/108HOE MEHI0 — pedaKmop —
pedakmuposams — 8HOCUM HE0bX0OUMbIe U3MEHEHUA — co30amb 06beKM.

[oCTpovm TPeTUil anemMeHT Moaenu

» Ha BbIGpaHHOIA rpaHu co34aem 3CKu3

» CTPOUM reoMeTpUYEecKyio GUrypy, Nosb3yach PacliMPeHHbIMU NaHensMu
WHCTPYMEHTOB Ha BKIAJKE FEOMETPUA, HanpumMep:

» [pAMOYroNIbHUK — MHOTOYrONbHWUK — BBOAUM NapameTpbl — KONUYECTBO
Yr10B — ONUCAHHbIN WU BNUCAHHBINA — AUAMETP OKPY>KHOCTU — Yro

HaKJ/IoHa
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> B pexxume napameTpusalLma 3a4aem paBeHCTBO J/IH U
nepneHanKkynapHoCTb UK PaBeHCTBO YrioB

> BblpaBHMBaeM COOTBETCTBYHOLLME TOUKM MO FOPU3OHTAAM U BEPTUKANM
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» Co3patb 06beKT

» YT06bl M3MEHUTD LBET 06beKTa B Aepese Moaesu Bbibepem HeobXoaumyo
onepauuio (onepauua 8biAaBAUBAHUA AU BbIPE3aTh BblAABAUBAHUEM) —
penaKkTop — CBOMCTBA — HAa3HAYUTb LiBeT



> Y106bl USMEHUTL LIBET rPaHu BbIBUPaem rpaHb — KOHTEKCHOE MEHHO —

CBOWCTBA rpaHu — HasHauuTh LIBET
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Pazden No3

Pabora ¢ moaenbto. MocTpoeHue Ten BpalieHus.

Lenb: cospgatb mogens ¢ 33a4aHHbIMUK NapameTpamMmu

3afiauum: Usy4yeHue 0CHOBHbIX BO3MOXKHOCTEM NPOrpaMmbl TBEPAOTENBHOMO
mogenuposanua Komnac 3D

% Onpepenexue: Tena BpaweHus — 06bEMHbIE Tesla, BO3HUKaIoWMe Npu
BPALLEHUM KakoU-Anb0 NIOCKON GUrypbl, OrpaHUYEHHOM KPUBOIA, BOKPYT
OCH, /ieyKallei B TOM ¥Ke NI0CKOCTH.

OCb BPaLeHUA

M obpasyrowian

Teno
spalleHus

npoduns
BpalleHMA



YnpasxHerue Nel
* [locTpoeHue moaenu KoHyca.
% Onpegzenexue: KoHyc —Teno
NoAy4eHHOE NpU BpalLeHuu
NPSAMOYrosIbHOro TPEYroAbHUKA
BOKPYr OAHOrO M3 €ro KaTeTos

Anzopumm abinonHeHus:

» Co3patb getans — usometpua XYZ — naockoctbXY — co34aTh 3CKU3

> [aHenb reomMeTpus — OTPE30K — U3 TOUYKU Havyana KOOPAMHAT CTpOUM
KaTeTbl Tpeyro/ibHWKa obpasytoliero npodusb BpalieHus (ceyenue), ana
BEPTUKA/IbHOTO OTPE3KA — CTUNb JIMHUU — OCeBas
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» [pocTasum pasmepbl KaTeETOB
» [aHenb pefjakTMpOBaHUE AeTaM — OnepaLma BpalleHUs
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» Co3paTb 06BbEKT.




VYnpaxcHeHue No2

e [loCTpoOEHUE TPEXMEPHOI MoAeNU MAYUKaE (chepa)

% Cdepa —3TO reoOMETPUHECKOE MECTO TOYEK B
NPOCTPaHCTBE PaBHOYAANIEHHbBIX OT 334aHHOI TOYKM -
noBepxHOCTb Wwapa. LWap — reometpuyeckoe Teno;
COBOKYMHOCTb BCEX TOYEK MNPCTPAHCTBA HAXOOALLMXCA OT
LLEHTPa Ha PacCTOAHUM HEe NPEBbLIWAOLLEM 334aHHOI0. TO PacCTOAHKUE
ABNIAETCA paauycom Wwapa. LLap obpasyeTca BpalleHUuem noayKpyra BOKpyr
ero guametpa. [ijuameTp — OCb Wwapa.

Anzopumm ebinonHeHun:

» Co3paTh AeTaNb - NPaBOM KHOMKOM MbIlUN KAUKHYTL Ha paboyem none —
CBOMCTBA MOAENM — HaUMeHOBaHue — chepa — co3gath 0bbeKT. B aepese
MOZENN NOMEHAETCA HaUMEHOBaHWe AeTasu.

» OpueHTauma — usometpusa XYZ — nnockoctbXY — co34aTb 3CKKU3
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» MMaHenb reomeTpus — OTPE30K — Yepes TOUKY Hayasia KoopaUHaT CTPOUM
OTPE30K, CTUb IMHUU —0CEBaA.

! § S Mascxoomn XY Yroe? 90.0
| 5 &1 Mrocvoomns ZX o
| ﬁt B Macckcom 2¥ Mepeceusrorm S
| b A v, Ok \\
T ", OnaY \
*af *, Cal
:/1; gt Soaea -
b : = o
o,
e .
oy £ |
)
o
{ /
g 4
1 & -
IW |
Q. e
.".:S - :
- PITD Liea o T
i . eTa H ¥¥ranl 2MO e Vrerg 0.0 2 R~ Emc_l'?_:_ Harpasnewe ) 7V Cope 5l
| & TR i - —
= o iTd



> [lyra OKpy>KHOCTU U3 LieHTpa KOOpAMHaT — 1 TouKa yron 270rpasycos — 2
Touka yron 90 rpagycos

> [aHenb pasmepsb! - paguanbHblit pasmep — 17mm

» Onepauus BPalWeHns — CBOCTBa MOAEAMN — LiBET

T e R e eblinle]

R Lr—

» [epeso moaenu — naockocts XY — 3cKu3
» Yepes LeHTp KoopAMUHaT (NPUBA3Ka BbIpaBHUBAHWE) NPOBOAUM OCEBYIO
NVHUIO

> [lyra oKpy)XHOCTU — U3 LieHTpa KoopauHaT (6amxaiiluas Touka) NpoBoaAUMm
AYry OKpY*KHOCTU paguycoml? - Touka 1 yron 90 rpaaycos (npusaska
BblpaBHUBaHWe) Ha yron 94 rpaayca
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» [pocTaBum paauanbHbIV pasmep — yKasaTb KyPCOPOM MOMYHEHHYHO Ayry
OKPYKHOCTU IEBOM KHOMKOW MbILLM BbI3BATH KOHTEKCTHOE MEHIO -
CUMMETPUSA — To4UKa 1 Ha4yano Ayru —Touka 2 yron 270rpaaycos (npuesaska

BbipaBHMBaHUE)

» Onepauys BpalleHWe — B MPAMOM HanpasaeHuu — 360 rpasycos — BKN3AKa
MaHEeAU CBOACTB — TOHKAA CTEHKA — TUM NOCTPOEHUA TOHKOMN CTEHKU —
CpeaHsA NAOCKOCTb —TOJMUHA cTeHKKU 0,1
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» Co34aThb 06BEKT
» VI3MeHUTL LLBET rpaHeil.




Pazden No4

Pabota c moaenbio. KuHemaTtuueckaa onepaums.

Uenb: co3pgatb moaenb ¢ 3aaaHHbIMU napameTpamu

3afiauu: U3y4eHue 0CHOBHBIX BOSMOXHOCTEMN NPOrpammbl TBEPAOTENLHOMO
mogennposaHua Komnac 3D

% OnpepeneHue: KUHEMaTU4eCKan onepauua — cnocob MOCTPOEHUA Tena Uu
3/IEMEHTa MyTeM HeMnpepbIBHOrO NepeMeLLeHUA CeYeHUA BAONb 3a4aHHOM
TpaeKkTopuu (Haxo[ALWenca B APYroi NA0CKOCTM), Ha4YanbHaA TOYKa
KOTOPOW NEMUT B NM/IOCKOCTU CEYEHUA.

YnpaxcHernue Nel
MocTpoeHue TpexmepHo MOOEAN NECTHULLbI
Anzopumm ebIinonHeHun:

» Co3spatb feTanb - NPaBoii KHOMKOM MbllW KAMKHYTH Ha paboyem nosie —
CBOWCTBa MO/IE/IM — HAUMEHOBaHUE — NECTHULA — CO3AaTb 0BG bEKT.

» OpueHTaumsa — usometpus XYZ — nnockocteXY — €03/0aTb 3CKU3

» CTPOWM NPAMOYFONbHUK (CeUeHUe CTyNeHbKu) co ctopoHamu 10 u 40mm

» [aHenb napameTpusaLya — BbIPOBHATL TOUKU MO FOPU3OHTAIN — HUMKHARA
CTOPOHA NPAMOYro/IbHUKA U LLEHTP KOOPAUHAT, U BIPOBHATL N0 BEPTUKAAU
cepeanHa ropusoHTaNbHOM CTOPOHbI U LLEHTP KOOPAMHAT 3aKPbITh 3CKU3

npoduns
RECTHHLL!

40031 |

canenve crynensiu
MocTpoum NPOCTPAHCTBEHHYKO KPUBYHD -

Aepeso moaenu — nnockocTb ZY — 3CKus

MaHenb reoMmeTpus — HenpepbIBHbLIN BBOA, 0OBLEKTOB — NOCTPOUM NPOdUb
NeCTHULIbI C Ha4yanom B LeHTpe koopauHar (0;0)

Y V V

» [MaHenb pasmepbl — aBTOpasmep — 1A FOPU30HTANBLHOTO OTpe3Ka 30MMm,
ONA BEPTUKaNbHOIMO 15mm



> TaHenb napameTpusaLms — YCTaHOBUTb PABEHCTBO FOPU3OHTA/IbHbIX
OTPE3KOB — YCTaHOBMUTb PaBEHCTBO BEPTUKA/IbHBIX OTPE3KOB — 3aKPbITh
3CKM3
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> MNaHenb peAaKTUPOBaHUE AETaAu — KUHEMATUYECKaA OnepaLa — ceyeHue
3CKKU3 1, mpaekmopuA 3CKU3 2 — QBUNEHUE CeYeHUS COXPAHATb Yro
HaKNoHa
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» Co3patb 06BbEKT.




YnpaycHernue No2

e [locTpoeHue TpexmepHou moaenu «fopka»

AﬂéOpUMM 8bInonAHeHUA:

» Cos3paTtb getanb — CBOUCTBa MOAENU —
HaUMEHOBaHUE — ropKa — CO34aTb OO BEKT.
» OpuenTauua — usomeTtpus XYZ — naockoCTb ZX — CO34aThb 3CKU3

» [eomeTpuyeckas naHeib — NPAMOYTONbHUK (CTUNb IMHUM TOHKaA) CO
cropoHamu 70 1 40 —no yrnam npAMoyroJibHUKa NoCTPOUTL YeTbipe
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KBazgpaTa co ctopoHamu 10 (CTUNb NMHUU OCHOBHAA)
» PenaKTUpoBaHUe AeTanu — onepauus BblAaBAUBaHUE — HanpaBaeHue

npamoe - Ha paccroaHue 160 — co3natb 0b6beKT ornopHele cmonbbi
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> BblAenuTb BHYTPEHHIOK rPaHb OMOpPbl K KOTOPOW KpenuTtca nepeknaamHa
JIeCTHULIbI - CO3AaTb 3CKU3 — NOCTPOUTb OKPYIKHOCTb AUaMETPOM 8 —Ha
paccToaHum 20Mm OT Kpaa Onopbl - BbIPOBHATb MO BEPTUKANU LEHTP
OKPYXXHOCTU U CepenuHy Ornopbl — 3aKpPbiTh 3CKM3

20:026

(v 7158}

» PepakTtMpoBaHUe AETanu — 3CKU3 2 — 10 NOBEPXHOCTY - BbIAEAUTb
NPOTUBOMOJIOMNKHYHO rPaHb — CO34aTh O6BEKT

4 (THENA0 AtepaunaT
Ly i) 3ona2
: ﬁ Cnepanym spe s

|

Be PR IS aB¥ erop<

|
|
|
|
|
xr—--z-k-nur.‘h‘}

BE gh@ 5 oms 7 Goe A @@t wm-@mmm! 00 = &0 Byt 00 S %

P sm_

'l

[ m ”m Hrh.ur-r:l 5"‘}-1 TAT Shepeget ﬁ%"

47
LCH
aH

» [aHenb HEpEKJ‘IIO'-IEHHH onepau,wﬂ I"IO Maccuaam MaCCHB I'IO CETKE

h
S—purru-u
S (Hrane mwapgaur
=B Mocmzcra Y
.1_ o
-8 Mneceac -.z'\r
* CaaX
N Oa¥
N fal

oD E PENDS>»sRS
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» Co3natb 06bEKT.
JlecmHuya

» oCTPOMM NAoLWaARY — NPAMOYrOAbHUK (CTUAN AMHUKM OCHOBH2A) — KpaitHue
AWAroHaibHble TOYKU Onop .
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> Onepauus BblAABAMBAHUA — Ha PAcCTOAHUE 4 — CO3AaThb 06BEKT

» MMaHenb reomMeTpus — TOHKa — CTaBUM TOUKY Ha cepeauHe sepxHero pebpa
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> Pucyem npodunb enoba ropku — 3akpbiTb ICKU3




» Co34aTh 3CKU3 Ha NIOCKOCTU ZY — reMeTpus — CrAaiH No To4Kam
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» [epsyto TOHKY BbICTaBUM NPYU NOMOLLM NPUBA3KU BAnMKalLan TouKa
(cepeauHa BHELIHEN rpaHu ONopbl) — NPOAO/HKAEM BBOAUTL TOHKU
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GOPMUPYA CKIOHA FOPKU (CTUNb IMHKUMU ~-OCHOBHAA) — CO3/1aTb 06BEKT

» PelakTMpoBaHWe AeTanu — KUHeMaTU4ecKaa onepaums
» MMaHenb CBONCTB — NapameTpbl — CEYEHUE 3CKU3 «Npoduab enoba» -
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mpaekmopua 3CKU3 KCKAOHA rOpPKu» -08UMEHUE CEYEeHUA COXPAHATDL Yron
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06beKT

» MNoouepenHo BbIAENUTL U BblAABUTL Ha paccTosHue 40 Kakayto BEPXHIO
TOpUEBYIO rpaHb HOPTUKOB enoba ropku



rpaHei 6OPTUKOB — Onepaums CKpyrieHus — paauyc 15 — co34aTbo6bexT
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Pazden Ne5

Pabora c mogenbio. Onepauus No CEYEHUAM.

Llenb: co3aath MoZenb € 334aHHbIMU NapameTpamu

3a4a4u: U3y4eHUe OCHOBHbLIX BO3SMOXKHOCTEN NPOrpaMmmbl TBEPAOTENALHOIO
mogenuposaHua Komnac 3D

<+ OnpeaeneHue: onepauma No cedeHnam — cnocob NocTpoeHus Tena uau
3/1eMEHTa NyTem coeauHeHUs AByX unu bosiee cedeHuit NPOU3BOJILHOM
bopmbl 1 pacnonoxeHus. KpaiiHee ceyeHue MoXKeT ObiTb TOYKO.

YnpaxcHenue Nel

e [locTpoeHue TPEXMEPHOM MOLENU NPABUNBHON NATUYIONBHOM NUPaMUAbI.

< OnpeaeneHue: Nnupammuaa — reoMeTpU4ecKkoe TeN0 OCHOBaHUEM KOTOPOro
ABNAETCA MHOFOrpaHHUK, a GOKOBLIMU rPAHAMU — TPEYIOJIbHUKU, UMetoLL e
o6uyto BeplnHy. Mupamuaa HasbiBaeTCA NPaBUIbHOM, ECAU OCHOBAHUEM
ABNAETCA NPaBUNBbHbIN MHOTOYrONbHUK, U BEPLUMHAE NUPaMUAbI
NPOeUMPYETCA B LLEHTP OCHOBaHMUA

AﬂZOpHMM ebINoMAHEeHUA,

» Co3paTtb aetanb — opueHTauma XYZ — naockocTts XY — naHenb
NepexkItoYeHNIn — BCNOMOraTe /ibHas reoMeTpUsa —CMeLLLeHHas NIOCKOCTb

» [MaHenb ceBoiCTB — paccmosHue 50 — HanpasaeHue cMeujeHua Npamoe —
co30aTb OBBEKT.
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» [ocTpoum ocHoBaHMe Nupamuabl. NMaockocTb XY — co34aTh 3CKU3 —
MHOTOYTO/IbHUK — KO/IUYecmae0 8epuwuH 5 — No ONMCaHHOW OKPYXKHOCTU —
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