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ITosicHUTENBLHAA 3aNIHCKA

JomnonuurensHas oOuieoOpa3oBarenbHas oOlIepa3BUBalONasi IporpaMmMa TEXHHYECKOM
HaIpaBJIEHHOCTH «3D-mMoaenupoBaHue U NMPOTOTUIIMPOBAHHE) COCTaBiIeHA Ha ocHoBe IIpumepHoii
paboueii mporpammbel KomocoBa [lenuca I'ennagpeBuua, yuutens unpopmatuku u MKT MBOY
MYHUIIUNIATLHOTO  oOpa3oBanus "lopox  Apxanrensck" "['mmuasms No 24", BeIcmiei
KBATM(UKAITMOHHOW KaTeTOPHH, TNOOSAUTENsI KOHKypca Jydmux yuurtened B pamkax [THII
"O6pa3oBanue", AKTUBHOTO  y4YaCTHHKa  NPOGECCHOHATBHOTO  CETEeBOr0  COOOIIeCcTBa
"Obpa3zoBarenbHas ranaktuka Intel", pykoBonutens npoekra "Havana mrxeHepHOro 00pa3oBaHus B
mkosie" [Iporpamma pazpaboTana st 00y4eHHs HIKOJBHUKOB §8-11 KilaccoB, KOTOpPBIE UCIONIB3YIOT
yueobnbie nocobus «3D-MO/JIEJIMPOBAHUE U ITPOTOTUITMPOBAHUME» 1 u 2 yposus aBTopa /1.
I'. KonocoBa. M3MeHeHHsT BHECEHBI TOJBKO B CTOPOHY HCIIOJIB30BAHUS CHUCTEMBI TPEXMEPHOTO
monemupoBanus Kommac-3D. Komnac-3D — MomHas M yHUBEpcalbHasi CHCTEMa TPEXMEPHOTO
MIPOEKTUPOBAHMSI, CTABIIAs CTAHAAPTOM JJIs ThICAY MPEANPUATHH, Oiaronapsi MpocTOTe OCBOCHUS U
IIUPOKUM BO3MOXKHOCTSIM TBEPJOTEIHHOT0, TOBEPXHOCTHOTO U MPSIMOTO MOAECITUPOBAHUS.

KnroueBoil 0COOEHHOCTBIO TPOAYKTa SBISIETCST O0OecleYeHHe CKBO3HOIO —Ipoliecca
IIPOEKTUPOBAHMSI OT peanu3auuu ujaed B 3D 10 NOArOTOBKYU MOJIHOIO KOMILUIEKTA TIOKyMeHTauuu. B
ocHoBe KOMITAC-3D nexaT coOOCTBEHHOE MaTeMAaTHYECKOE SIpO U MapaMeTpudeckue TEXHOJIOTUH,
paspaboransbsle cneruanucraMu ACKOH. TIponykT conep>XUT MHCTPYMEHTHI sl KOJJIEKTUBHOIO
MIPOEKTUPOBAHMSI U3AETUN U OOBEKTOB CTPOUTEIHLHOTO MPOESKTHUPOBAHUS JIFO0OO0H CTETIEHU CI0XKHOCTU
Y TI03BOJISIET OJATOTOBUTH MOJIHOLICHHYIO AJIEKTPOHHYIO MOJIENb U3ENNs, 3JaHUsI U COOPYKEHUSI.
[Tporpamma pa3paboTaHa B COOTBETCTBUU C HOPMATHBHO - IPABOBBIMU JTIOKYMEHTAMM:

1. ®enepanwhbii 3akoH Poccuiickoit deneparuu ot 29 nexadps 2012 r. Ne 273-03 «O6 oOpazoBaHuH
B Poccniickoit denepanum.

2. TocynapctBenHas nporpamma Poccuiickoii @enepannn «Pazputne obpazoBanms» Ha 2013-2020
rojsl (pacniopsbkenue [IpasurenscrBa Poccuiickoit denepanuu ot 22 Hosi0ps 2012 1. Ne 2148-p).

3. Konuenius poccuiickoil HAIMOHATBHOM CUCTEMBI BBISIBICHUS M Pa3BUTHS MOJIOJIBIX TaJaHTOB (yTB.
[Mpesunentom PO 3 ampens 2012 r. Ne [1p-82).

4. Konnenmus pa3BUTHS JTOMOJHATEIBHOTO 00pa3oBaHus Aeteit (0T 4 centsopst 2014 r. Ne 1726-p).
HanpasienHocTs 00pa3oBaTeibHON NPOrpaMMbI

HanpasieHHOCTH IporpamMmsl - TexHudeckas. [Iporpamma HanpaBieHa Ha IPUBJICUEHUE YUAILIUXCS K

COBPCMCHHBIM TCXHOJIOTHUAM KOHCTPYUPOBAHUA.



IeseBoii pa3aen

Less mporpaMmbl pa3BHTHE KOHCTPYKTOPCKHMX CHocoOHOCTeH nereld u (opMHpOBaHHE
MIPOCTPAHCTBEHHOT'O MIPEJCTABJICHUS 32 CUET OCBOEHUS 0a30BBIX BO3MOKHOCTEH CpPe/Ibl TPEXMEPHOTO
KOMITBOTEPHOT'O MOJIETUPOBAHMUSL.

AKTYyaJIbHOCTh

JlanHast mporpamma HalelIleHa Ha IMPUBJIEUEHUE y4YalIUXCid K COBPEMEHHBIM TEXHOJIOTUAM
KOHCTPYHPOBAHUS U 00ECIeUYnBaET BO3MOKHOCTh PA3BUTHSI TBOPUECKOTO MOTEHI[HAIA IKOJILHUKOB.

Ooyuarowue 3a0auu

. [To3HaKOMUTH y4YalIUXCS C OCHOBaMH pabOThl Ha KOMIIBIOTEPE, OCHOBHBIMU
yactamu [1K, HazHaueHnem u pyHKIHUAMH YCTPOWCTB, BXOSALINX B COCTaB KOMITBIOTEPHOM CUCTEMBI.

. [Tognakomuts ¢  cucremamu  3D-momenupoBanuss u  cHOpMHUPOBATH

npeaACTaBJICHUC 00 OCHOBHEBIX TEXHOJIOTUIX MOACIIMPOBAHUA.

o Hayuutb ocHOBHBIM NpreMaM 1 MeTojaM padotsl B 3D-cucteme.

o Hayuutb co3naBaTh 6a30BbI€ 1€TaTd U MOJIEIH.

. Hayuuts co3naBars npocreiimue 3D-mMo/enu TBEpIOTENbHBIX 00BEKTOB.

o Hayuutp ncnosp3oBaTh CpecTBa U BOSMOKHOCTH IIPOTPAMMBI IS CO3/1aHUS

pa3HBIX MOJEIEN.

Paszeusaroujue 3a0auu

o dopmupoBaHue U pa3BUTHE HH(HOPMAIIMOHHON KYJIbTYphl: YMEHUS paboTaTh C
Pa3HBIMH UCTOYHUKAMH.

o PazButue  MccieoBaTENbCKUX — YMEHMM, yMEHHs  OOIIATbhCs,  yMEHHs
B3aMMO/IEHICTBOBATh, YMEHHUS JOBOJUTH JIEJIO JI0 KOHIIA.

o PasBuTe mamsATH, BHUMATENBHOCTH U HAONIOAATEIbHOCTH, TBOPYECKOTO
BoOOpakeHUs U GaHTa3uu uepe3 MojempoBanre 3D-00beKTOB.

o Pa3zBuTne nHpOpMAIMOHHOM KYIBTYpPHI 32 CYET OCBOCHHUSI HH(POPMAIIMOHHBIX U

KOMMYHHKAIIUOHHBIX TEXHOIOTHI

° DopMUPOBAHKUE TEXHOJIOIHYECKOW TPAMOTHOCTH.

° Pa3Butue cTparernuyeckoro MaIJIEHHUS.

° [TomyueHue ombiTa pemIeHUs MTPOOJIEeM ¢  HCIOJB30BAHHEM IMPOECKTHBIX
TEXHOJIOTHH.

Bocnumamenwnuwie 3a0auu
) CdopmupoBaTh TpakIaHCKYIO TTO3UIINIO, TATPHOTHU3M U 0003HAYHUTH IEHHOCTh

WH)KEHEPHOTO 00pa30BaHMUs.



° Bocmurath YYBCTBO TOBApUIIICCTBA, YYyBCTBO JIMYHOM OTBETCTBEHHOCTH BO BpeMA

IIOATOTOBKHU M 3alIUTHI IIPOCKTA, AECMOHCTpPAILlUN MO,I[GJ'IGﬁ 00BEKTOB.

. CdopmupoBaTh HaBBIKM KOMaHTHOW PabOThI HA/I TPOCKTOM.

o CopHeHTHPOBATh  YYaIIUXCS HA TMONYYCHHE TEXHHYECKOH WHKCHEPHOM
CIEIUATBHOCTH.

o Hayuutes paborate ¢ UWHGOPMAIMOHHBIMH OOBEKTAMH U  Pa3IUYHBIMU

HMCTOYHHKaMM I/IH(bopMaI_[I/II/I.
L4 HpI/IO6peCTI/I MCXKIIMYHOCTHBIC W COIMAJIbHBIC HABBIKHM, a TaKXKXC HaBBIKKU

oO01IeHus.

Opraﬂmaunonﬂo-neuarornqeckue ycioBus

Bo3spacr aereii, yuacTByOIIMX B peaju3alii JaHHOI NPOrpaMMbl

o 14-17 ner — ocHOBHas rpynmna
Cpoku peajau3anuy NporpaMmmbl

o [IporpaMma paccunTaHa Ha JBYXT'OJUYHBIN LUK OOY4YEHHUS.
Pesxxum 3anamuii

3ansatus npoBoadTcs 1 pa3 B Hepemo 1o 1 yaeOHOMY yacy (34 daca 3a y4eOHBIH rox).
IIporpamma paccuurtana Ha 2 rozaa (68 yacoB)
JonojHuTtebHasn (popMa 3aHATHI

Jlns 3akpenieHust U3y4eHHOro Marepuasa, MOTUBAllMU JajibHeiero o0yueHus u
BBISIBJICHMS Han0oJiee ClIOCOOHBIX YUEHUKOB PETYJISPHO MIPOBOASTCS COCTSI3aHUS POOOTOB.
VYyamumcs IpeaocTaBiIseTcsl BO3MOKHOCTD IPUHSTH Y4aCTUE B COCTA3AHMUSX CaMbIX Pa3HBIX
YPOBHEHU.
MeToabl opranu3anum y4efHoro mpouecca

CrnoBecnHble MeTonbl (Oecenma, aHanM3) SBISIOTCS HEOOXOAMMOHN COCTaBISAONIEH Y4eOHOTO

npouecca. B Hadane 3aHATHS MPOUCXOIUT MTOCTAHOBKA 3aJa4l, KOTOPasi IPOU3BOIUTCS, KaK MIPaBUIIO
caMHMH JIETbMHU, B COKpaTHuecKoi Oecene. B nmpoiiecce — aHan3 Nogy4eHHBIX PE3YyIbTATOB U IPUHATHE
peuieHuit o 6onee 3p(GEeKTUBHBIX METOJaX M YCOBEPUICHCTBOBAHMSIX KOHCTPYKIIMH, ajJrOpUTMA, a,
MOJKET, ¥ CaMO# NMOCTaHOBKH 3a1aun. OqHako Hanbosnee 3pPpeKTuBHBIMU 17151 peOeHKa, HECOMHEHHO,
SBJIAIOTCS. HaIIAJHBIE U IPAKTHYECKUE METOJbl, B KOTOPBIX YYUTENIb HE MPOCTO AEMOHCTPHUPYET

mponeccC Ui ABJICHUC, HO U TIOMOT'acT ydyallieMyCia CaMOCTOATCIIbHO BOCIIPOHU3BECTH €T 0.

[lnanupyemble pe3yJibTaThl



IIpeomemmuvie:

® OCBOSIT 2JIEMEHTHl TEXHOJOTHMHU IMpoekThupoBaHus B 3D-cucremax u OyayT NPUMEHSTH
3HAHUS U YMEHUS MIPU pealln3allii UCCIIE0BATEILCKUX U TBOPUECKUX IIPOEKTOB;

e MpUOOPETYT HABBIKU PaOOTHI B cpene 3D-MoaeiupoBaHus U OCBOSIT OCHOBHBIE PUEMBI U
TEXHOJIOTUH MIPH BHIMOJIHEHUH ITPOEKTOB TPEXMEPHOTO MOACTHUPOBAHHUS;

® OCBOSIT OCHOBHBIE IPUEMBI U HABBIKU CO3JaHUS U PEIaKTUPOBAHMS YEPTEKa C MOMOIIBIO
uHCTpyMeHTOB 3D-cpensr;

® OBJAACIOT TOHATUAMU U TEePMHHAMH HH(POpPMATUKHM © KommbioTepHoro 3D-
POCKTHPOBAHUS:

® OBJAJCIOT OCHOBHBIMU HaBBIKAMH MO MOCTPOCHUIO MPOCTEUIINX YepTexeil B cpeae 3D-
MOJICITUPOBAHMUS:

e HayyaTcs medatatb ¢ nomomeio 3D mpuHTEepa 0a30Bble AIEMEHTHl M O YepTexam
TOTOBBIE MOJICIIH.

MemanpeomemHuule:

® CMOTYT HAYYHUTHCS COCTABIIATH TUIAH MCCIICIOBAHUS U MCIIOJIb30BaTh HABBIKU IPOBEICHHS
uccienoanus ¢ 3D Mozenblo:

® OCBOAT OCHOBHBIC NMPHUEMBI M HABBIKM DPEHICHUS HM300pETaTeNbCKUX 3aJad M Haydarcs
UCIIOJIb30BaTh B MPOLIECCE BHIMOJIHEHUS POEKTOB;

® YCOBEPIIECHCTBYIOT HABBIKH B3aUMOJICHCTBHUS B IPOIIECCE PEeATH3AIMN HHMBH Ty TbHBIX H
KOJUIEKTUBHBIX MTPOEKTOB;

e OyIyT MCIIOJIB30BATh 3HAHUS, TIOJTYUYEHHBIE 32 CUET CAMOCTOATEIBHOTO TOUCKA B ITpoIecce
peanu3aiuu MpoeKTa;

® OCBOSIT OCHOBHBIE 3Tallbl CO3/IaHUs MPOEKTOB OT HJEU 10 3aIIUTHI MPOEKTa U HaydaTcs
MPUMEHSITh Ha IPAKTHKE;

® OCBOAT OCHOBHbIE 00OOIIEHHBIE METOJbl PaboThl ¢ MH(pOpPMAaLKEH C HCIOIb30BaHUEM
nporpamm 3D-mMonenupoBaHus.

Jluunocmmuuie:

e cMOryT paboTaTh WHIWUBHAYaJTbHO, B MaJlOW TPYIIe W y4aCTBOBaTh B KOJUIGKTHBHOM
MIPOCKTE;

® CMOTYT TIOHMMaTh W TMPUHUMATh JIMYHYEO OTBETCTBEHHOCTH 33  PE3yJIbTaThl
KOJIJICKTHBHOTO TPOEKTA;

e cMOTryT 0€3 HamOMHHAHUS Teaarora youparb cBoe pabouee MeCTO, OKa3bIBaTh IMOMOIIb
IPYTUM YYaIuMCS;

e OyAyT NPOSIBISITh TBOPUYECKUE HABBIKM U MHUIIMATUBY MPHU pa3paboTKe U 3alllUTe MPOEKTa;



¢ CMOT'yT pa6OTaTb WHAWBHUIYAJIbHO, B Majioi rpyarne M y4aCTBOBATbL B KOJUJICKTHBHOM
IIPOCKTE;
® CMOI'yT B3aHMOHeﬁCTBOBaTB C APYruMru  y4alllUMUCA BHC 3aBUCHUMOCTH oT

HAallMOHAJIbHOCTHU, MHTCJUICKTYAJIbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEM.

@®opMbI ATTECTALMH
B pamkax 3Toro Kypca 1ernecoo0pa3Ho MpuIepKUBaThCS UACH MEUKepcTBa. MelKep — JeloBeK,

KOTOpBIM M3 Habopa MaTepualoB M TEXHOJOTUH CO3JAaeT KAaKOH-TO HOBBIM MPOAYKT. To ecTh B ciydae
IPOEKTa 10 TPEXMEPHOMY MOJAEIUPOBAHUIO HTOrOM paboThl yyaluxcs MO KypCy BBICTYHAeT
HarnevyaTtaHHbI Ha 3D-nipuHTEpE 00BEKT U TpeXMepHast Mojielb. [1oe3HbIH, (yHKITMOHATBHBIN, HMEIOTHIA
ce0eCTOMMOCTb, JIMYHO BOCTPEOOBAHHBIM M BO3MOXKHO COLMAJIbHO 3HA4YMMBbIA. OueHb XOpOILO
3apeKOMeH 10BaJl ce0sl MOAXO0/], KOT/1a UTOTOBBIM 33JaHUEM CITYyKHT OTPEMOHTHPOBATh yTO- To. Hanpumep,
HareyaTarh CJI0MAaBILYIOCA IECTEPEHKY Ul JOMAIIHEr0 MUKCEpa, CMOAEIHPOBATh KPENexk AJIs yINYHOTO
TEPMOMETpA, ClIeNIaTh KpeIUIeHHe MOHUTOPA K cTeHe (1o ctannapty VESA).

Taxoxke crouT oOpaTUTh BHUMAHHE, YTO IPU TPEXMEPHOW IMedaTu NEHCTBUTENIBHO MOXKET
HOSIBUTCS TaKOE IOHATHE, KaK «3aKa34uk». Toraa mpoeKT MOKHO CUMTaTh ycrelmHbM, eciu (Project
Management Body of Knowledge, PMBOoK):

® BBINOJHEH COIJIACHO YTBEPKAECHHBIM KPUTEPUSAM: 00bEMY, CPOKY, KauecTBY;

e 00€CHeyeHO IIUTENBHOE B3aUMOJICHCTBHE C 3aKa3YUKOM, TIPOJOJKEHUE COTPYJHUYECTBA B

pamMKax MocCJIEAYOIUX IPOEKTOB U MHOTO B3aUMOICHUCTBUS.

EcrecTBeHHO, Bcé HE0OX0AMMO 0OPMHUTE HE B OTKPHITOH (GopMe B3aUMOJCHCTBHA «3aKa3zuuK
—Hcnonuurens». Hanpumep, B Halel riMHA3UU IPOBOATCS 0J1arOTBOPUTENIbHBIE SPMApPKH, HA KOTOPBIX
IIKOJIbHUKH NPEJICTABISAIOT CBOU TBOPUYECKHE pabOThI, a COOpaHHBIE IEHBIU NIEPEAIOTCA B IETCKHUE 10MA,
07aroTBOpUTENbHBIE OpraHu3aluy. TakuM 00pa3oM, TO, 4TO CAEAN IIKOJIbHUK, CTAHOBUTCS U COLIHATBHO
3HAYMMBIM U TOJIyYHJIO KOHKPETHYIO (PMHAHCOBYIO OLICHKY.

B kauecTBe «3aka34yuMka» MOTYT BBICTYNATh APYrHe ME€JAroru U aJMHHUCTPALUS IIKOJIBL.

OHHU ¢ pPagoCThIO MPEANOKAT Ul HIKOJIBHUKOB Pa3HbIE M0 CIOXKHOCTH 3aJaHus. B TakoM ciyuae
OLIEHMBAHNE YCHEIIHOCTH TPOEKTa MPOUCXOANUT E€CTECTBEHHO M 0€3 CTpaHHBIX Uil peO&HKa

KpUTCPHUCB OLICHUBAHMA.

MeToau4eckoi odecneyeHue NporpaMmal
Opzanuzayuonnoe

3aHATHS BelyTCs B rpynmnax, He 6onee 10 denoBek

Yueono-memoouueckoe
e KoncnexTsl 3aHsTHI TI0 TIpeaMeTy «TBeproTenpHOe MoenrpoBanne u 3D-nieuatsy.
e lIHCTpyKIMM U IPE3EHTALMK K 3aHATHAM.

° HpOGKTHBIC 3alaHuA, ITPOCKTHI U PCKOMCH AU K BBIIIOJIHCHUTO IIPOCKTOB.



e JluarHoctudeckue paboThl ¢ 00pa3IiaMy BBITOJHEHHUS U OLIEHUBAHUEM.

e Pazparounsie Matepuainsl (K KaXKJI0MY 3aHATHUIO).

e [lonoxeHus 0 KOHKypcax U COPEBHOBAHUSIX.
MarepuajibHO-TEXHHYECKOE o0ecrieyeHne

KommbrorepHsrii kiace Ha 10 pabounx mMecT.

JlokanpHas ceTb.

Brixon B HTEpHET € Ka)Ka0ro pabovero Mecra.

Ckanep, IpUHTEP YEPHO-OCTIBIN U IIBETHOM.

AkycTtrueckasi cucteMa (KOJIOHKH, HAYyIITHUKH, MEKPO(OH).

I/IHTepaKTI/IBHaH JOCKa UJIM SKpaH.

N o o b~ 0D PE

[Iporpammuoe obecrieueHue

e oducHsie mporpamMmel — naket MSOffice;

e TrpaduyUeCKue PeIaKTOPhI — BEKTOPHOI U PacTpOBOU TpaduK;
e nporpamma OpenSCAD.

Pabouee mecmo 06V’{Cl€]l/l020 6Kirouaem.

e KowmmbroTep (CHCTeMHBIN OJIOK + MOHHUTOP);
e HaymHuku 1 MUKpOQOH.

Pabouee mecmo neoazoza:

e Kommbrotep (cucTeMHBIN 6JI0K + MOHUTOD).
e KoJIOHKHM ¥ HAYIITHUKHA + MUKPO(]OH.

e [IpunHTepsl: IBETHOHN U YepHO OEmbIN

e 3D npuntep PICASO 3D Designer

e Ckanep XYZ 3D Hand Scanner

Cnucok Jimreparypbl

1. 3D-mozenupoBaHue U MPOTOTUIIMPOBaHKE. YpoBeHb 1: yueOHoe nocobue/ /1. I'. Konocos. — M.
: BUHOM. JlaGopatopus 3nanuii, 2019.

2. 3D-mozpenupoBaHue M MPOTOTUITUPOBaHKE. Y poBeHb 2: yueOHoe ocobue/ /1. I'. KomocoB. — M.
: BUHOM. JlaGopatopus 3nanuii, 2019

3. Caiit npoaykra ¢pupmbel ACKOH «Kommac-3/]» https://kompas.ru/kompas-3d/about/




[Ipunoxenne Ne 1

VY4eOHblii 11aH
JlononHuTenbHAs 001eo0pa3oBaTeibHas 00Iepa3BUBAIOIIAs IPOTrpaMMa
LlenTp oOpa3oBanus rymanuTapHoro u nudposoro npoduneit «Touka pocta»
(TexHUYECKasi HaIPaBJIEHHOCTD)
«3D mopenupoBaHKe ¥ IPOTOTUITHPOBAHHE)

[Iporpamma «3D MopenupoBaHue ¥ MNPOTOTUIIMPOBAHME» paccuuTaHa Ha 2 rojxa oO0ydyeHwus,
MpeAyCMaTPUBAET NEPEX0/ BOCIUTAHHUKOB OT OJTHOTO Kypca K APYroMY, B 3aBUCUMOCTH OT CJIOKHOCTH
U Bo3pacta jeredd. Pexkomenayercs s 3aHsaTUid  noapoctkoB ¢ 14 gjer. CocraB TpyIIIbIL:
Pa3HOBO3PACTHOM. 3aHATHsI MPOBOATCS 1 pa3 B Heneno B rpyiie He 6osiee 10 yenoBexk.
OcoOeHHOCTh mMporpamMmbl — oOOecleuyeHUe CKBO3HOIO Ipollecca IMPOCKTUPOBAHUS OT
peanuzanuu ujaer B 3D 10 MOATOTOBKHU MOJHOTO KOMILIEKTA JIOKYMEHTAIIUH.

Ne | HammenoBan 1 rox oOyueHust 2 roa o0yueHus Koy dopMbI
a 1e Kypca €CTBO | MPOMEKYTOUHO
I .
B t.u B T.u. qacoB | M aTTecTalluu
Komuec Teopus | Ipak Komuuect Teop | IIpaxr |3@ BECh
TBO y4. THKa BO yH. ust uKa |[epuon
4acoB B JacoB B 5
HEIEeN/ HEJIEII0/B 00YyHCH
B I'OJT TO i
1 3D 1/34 164 184 1/34 16u 18y 68 |Brimoanenue
MOJIETTUPOBAH TBOPUYECKOH
ue u paboThl,
MIPOTOTUITUPO KoHntponbHas
BaHUe» pabora,
Utoroserit
TBOPYECKUU
MPOEKT




[Tpunoxenue Ne 2

8-9kJ1acc. YueOHO-TeMaTHYeCKoe MIaHnpoBaHue (34 yaca)

No paznena Coneprxanne KonuuectBo

/ypoxka 4acoB

PA3JAEJ I BBEJIEHUE B TEXHOJIOI'M}O TPEXMEPHOM ITEYATU 3
Ypok 1 | Tema: OcHoBHbIe TexHoJ0THA 3-D meuaTn 1

Teopus: Texuuka 6€30MaCHOCTH. AITUTHBHBIE TEXHOJIOTHH. DKCTPYAEp U
ero yctpoiictBo. OCHOBHBIE TIOJB30BATENBCKIE XapaKTepUCTHKH 3D-
npuHTepoB. TepmormacTuku. Texnonorus 3D meyaTn.

Ipaxmuxa: TlogroroBuTh pacckas 00 o HON U3 TexHojorui 3D

[€YaTH C UCII0JIb30BAaHUEM MYJIbTUMEANA IPE3CHTALIUH.

BremomauTts 3ananus 3, 4 u 5 u3 yueOHUKa.

VYpok 2 | Tema: [lepBas moaean B OpenSCAD 1
Teopus: XapaKkTepuCTHKa IPOrPaMMBbI ISl TPEXMEPHOTO
MozenupoBanus. TeepaorensHoe MoaenupoBanue. Hactpolika
nporpamMmsl. IHTEpdeiic 1 OCHOBBI yIIpaBICHUSI.

Ilpaxmuka: BeIOTHUTS 3ajaHUe 6 — yCTAHOBUTDH IPOTPaMMBbI
OpenSCAD wu 3aganve 7 — BBITIOTHATD HACTPOWKH MPOTPAMMBL.
CaMOCTOATEFHO IPOBECTH UCCIIEIOBAHUE 110 YIPABICHHUIO MBILIBIO U
KJIaBUATYpOl.

VYpok 3 | Tema: IleuaTs Mmonesin Ha 3D nmpunTepe 1
Teopus: Vicnonp30BaHue cucTeMbl KOOpAUHAT. OCHOBHBIE HACTPOUKHU
JUIs BeITIONTHEHuUs ieyatd Ha 3D npunrepe. [TonroroBka k nevyary.
ITeuats 3D momemnu.

Ilpaxmuxka: IloaroroBka Kk medaty u nedats 3D momenu ¢
WCIIOJIb30BAaHUEM Pa3HBIX MPOTPAMM.

PA3ZIEJIII | KOHCTPYKTHUBHAA BJIOUHASI TEOMETPIA 21
Vpok 4 | Tema: I'padpnyeckne npumuTuBbl B 3D-MoaennpoBanuu. Kyo n 1
KyOou

Teopus: Co3nanue Kyba v IpsSIMOYTOJIBHOTO MapajliesieuIeaa.
Oco6ennoctu 3D-nieuarn. [lepemerienne 0ObEKTOB.

Ilpaxmuxka: Pa3paboTka u cozganue mojenei «IIpoTnBoTaHKOBBIH
«ex», «Iupamugay, «Ilarepkay, «3 Dy, BHIIONHUB 3a1aHUS B
yuebHuke 11 15.

Ypok 5 | Tema: Lllap u MHOTOTpaHHUK 1
Teopus: Cozmanne mapa. Paspemenne. Co3ganne MHOTOTPaHHUKOB.
Uro takoe penaepunr. Hacrpoiiku nedatu u sxcrnopt B ST L-daiin.
Ipaxmuxka: Co3nate map pagnycom 20 mMm. HMccnenoBats, kak
redepupyet nporpamma OpenSCAD miap rnpu pa3inaHbIX
3HAYEHUSIX IapameTpa, BHIIIOIHUB 3a1aHue 16.

CozpaiiTe mpOCTYIO BEPCHIO Maccakepa sl pyK U [IapuK-
aHTHUCTpECC, BEIMOMHUB 3aaanus 17, 18 u 19. [loarotroButh K
NeYaTH U BBINIOJIHUTH evats Ha 3D-npunTepe.

Ypok 6 | Tema: Huaunap, npusma, nupaMmuia 1
Teopus: OCHOBHbIE MOHATHS: UWIMHIP, KOHYC, IPU3Ma U
nupamuza. CxoncTBo u omnams. [lepeMerieHue HeCKOIBKIX
00BexToB. OCHOBHBIE OIIMOKY TIpU MoJiennpoBanni. Komanma
cylinder.

Ilpakmuka: BemoaauTs 3aganus 21, 22. Co3gath MOACIH Karlid U
TICTITKH T10 3a7aHusIM 22 - 25, MPUMEHNUB TBOPUYECKUE HABBIKH.




Ypox 7

Tema: IloBOpOT TeJ1 B IPOCTPAHCTBE

Teopus: KomaHIbel ¥ ipaBUiIa MOBOPOTA TEI B IPOTPaMMe

OpenSCAD. OcobeHHOCTH ITOBOPOTA M MACIITAOUPOBAHUS TEJI.

[IpaBuno npaBoil pyku. KoMMeHTapuu K BBIIOJIHEHUIO 331aHUM.
Ipaxmuxa: Co3nanue mozeneit «Beprymka» u «lltumay, mo 3aganusm 26
u?27.

Ypoxk 8

Tema: IloBOpoOT TeJ1 B IPOCTPAHCTBE

Teopus: KomMeHTapuu K BBITIOJIHEHUIO 3aJaHUH.
Ipaxmuxa: Co3nanue mozeneit «CHeroBuky, «Cobauka» u
«3Be3moukay 1o 3axanusaM 28 - 30.

Ypok 9

Tema: MacmTabupoBaHue TeJ

Teopusi: OCHOBHBIE CBe/ieHHs 0 MaciuTabupoBanuu ten. Komanna scale.
Ocobennoctr KoMaHABL. UTo Takoe KodDPHUITHEHTHI
MaciTabupoBanusi. KoMMeHTapuu K BHIMOJHEHUIO 33/1aHHH.
Ipaxmuka: Co3znanue moneneil «Kprouok» u «CroxxkHas nemkay mno
3aganusm 31 - 34.

Ypok 10

Tema: BoluuTaHue reoMeTpUYECKUX TeJl

Teopusa: KoncrpykruBHas 0mounas reomerpus. [ padudeckue
npuMHUTUBEL. bynesa pazHocTs. OCHOBHBIE KOMaH/IbI.
KOMMCHTapI/II/I K BBIITOJTHCHUIO 3a1aHUs.

Ipaxmuxa: Co3nanue mozeneit «Smuuex» u «Kompio» mo
MaTtepuaiam naparpada 7.

Ypok 11

Tema: BoluuTaHue reoMeTpUYECKUX TeJl

Teopusa: KomMeHTapuHu K BBITTONHEHUIO 3afauuii 37 u 39.

Ipaxmuka: Co3gats mogenu «Kprouok» u «Komnroukay no 3aganusm 37 u
39. Pacrieuarate Ha 3D-mipunTEpE.

Ypok 12

Tema: BoluuTaHue reoMeTpUYECKUX TeJl

Teopus: KoMmMeHTapuH K BBIIIOJIHEHHIO 3a0aHuil 36 u 38.

Ipaxmuka: Co3nate Monenu «JIanbs» u «llorpemyiikay mno 3aganusm 36
u 38. Pacrieuatats Ha 3D-ipunTepe.

Ypok 13

Tema: BoluuTaHue reoMeTpUYECKUX TeJl

Teopus: KommenTapuu K BeITIOIHeHUIO 3adanuii 40, 41 u 42.
Ipaxmuxa: Co3nats Monenu «Kpyxkay, «Paz0opHyro Moaeib
Maccaxepa ais pyk» u «bpenok «['utapa» no 3ananusm 40, 41 u
42. PacnieuataTth Ha 3D npunTepe.

Ypoxk 14

Ilepeceyenne reoMeTpHYeCKUX Tes

Teopus: byneBo nepeceuenue. PaznuuHble nepeceyeHus
rpaduyeckux npumutHBoB. Komana intersection. OcobernocTH
KOMAaH/Ibl ¥ TOCTPOEHUs nepeceueHuil. KoMMEHTapuu K BBIIOJTHEHHIO
3amaHus 46.

Ilpakxmuka: Coznanne Mozeneit «Yxo» u «I11abmoH ronoBe.

VYpok 15¢

Tema: IlepeceueHue reoMmeTpuYeCKHUX TeJl

Teopus: KoMMeHTapuy K BBITOTHEHUIO 3a1aHnii 47 u 48.

Ipaxmuxa: CamocrosrenbHas padora. Ha 6aze mabnona (puc. 105)
CMOZETHUPYHTE MYJIbTUIUIMKALIUOHHOTO nepcoHaxa. Co3naHne Moaenu
«CrimHHEDY.

Ypok 16

Tema: MogenupoBaHue CI0KHBIX 00bEKTOB

Teopus: OcoOEHHOCTH MOJICTUPOBAHUS CIIOKHBIX 0OHEKTOB HA
MpUMepe CO37[aHus UTpabHOro Kyonuka. KommeHnTapun k
BBITIOJIHEHUIO 3a7aHus 49.

Ipaxmuxa: Co3nanue MOZICIH UTPAILHOIO KyOHKa 110 3a1anuio 49,




Ypok 17

Tema: Pennepunr

Teopus: KomMmenTapuu Kk HH(GOpMaIHK B KOHCOJIH TIOCIIE PEHIEPUHTa B
OpenSCAD . OcoGeHHOCTH peHIepUHTa.

[TonmuronanpHas cetka. J[narpamma BpoHckoro 1 ee 0COOCHHOCTH.
Tpuanrymsus Jlenoxe.

Ilpaxmuxka: Y cOBepIIIEHCTBOBaHIE U JOBOJKA MOJEIH UTPATHHOTO
kyOnka mo 3agaanto 50. IleqaTs Mozenu Ha pUHTEpE.

Ypok 18

Tema: O0bennHeHNe reOMeTPHYECKHUX TeJ

Teopus: ByneBo oobeaunenne. Komanaa union. OcobeHHOCTH
koMaHabl. Kak 3 QexTHBHO UCTIONp30BaTh JAHHOE JISHCTBHE.
KommenTtapuu k BoinonHeHuI0 3aganuii 51 u 53 «Enounas
UTpymKa» U «MarHuTHBIE JIep>KaTeI

Ipaxmuka: Co3nanue mozeneit «Enmodnast urpymkay u
«MaruuTHeIC IepyKaTenm» 1Mo 3amanusam 51 u 53.

Ypok 19

Tema: O0bennHeHNe reOMeTPHYECKHUX TeJ

Teopus.: KommeHTapuu K BBITIOJIHEHUIO 3adaHus 54 «Paketay
Ipaxmuxa: Co3naTh MOJICIb PAaKeTHI 110 3aaHuio 54. Pacreyarats Ha
3D-nipuHTEpE.

Ypoxk 20

Tema: Boimykiiasi 000/104Kka

Teopus: Tpancdopmaius TpeXMEPHbIX 00beKTOB. OCHOBHBIC
MOHSATHSL: BBIITYKJIOE MHOXECTBO U BBIIYKJIast 000JI0UKa.
OcobeHHoCcTH TpaHchOpMaLIK TPEXMEPHBIX 0OBEKTOB C ITOMOIIHIO
komanel hull Ha npumepax. KomMeHTapuu K BBITIOTHEHUIO
3aaaHuil o co3aanuio moaeneit «Kymnon» u «Cepaedxo.
Ilpaxmuka: Co3znanue moneneit «Kymon» u «Cepieukoy.

Ypok 21

Tema: HemHOro o BekTopax

Teopus. Bextop. BekTops! B mpocTpanctBe. KomumnHeapHbie BEKTOPHI.
[NapannensHsiit nepeHoc. Koopaunats! BekTopa. CyMMa BEKTOPOB.
[IpaBuno tpeyronsHuka. [lpaBuno napamienorpamma. [Ipasuio
napaeenumnesa.

Ilpaxmuka: BeinogHeHUE 3aJaHUIl TPEHUPOBOYHBIX 55 U 56..

Ypok 22

Tema: Cymma MHHKOBCKOIO

Teopusa: Cymma MUHKOBCKOTO IByX MHOTOYTOJBHUKOB. Cymma
Munkosckoro B OpenSCAD. Komanaa minkowski, ee ocoberrocT u
HCHOJIb30BaHHE.

Ilpaxmuxa: BeInonHeHne 3a4€THOTO 3aJaHHs CO3JaHUE MOJAEIH
«3aHsis1 KphIIKa cMapThoHay.

Ypoxk 23

Tema: TBopueckuii MPoeKT

Teopus: KoMmMeHTapuu K BBIIIOJIHEHHIO TBOPYECKOTO POEKTA.
IIpaxmuxa. BbIIOJIHEHUE TBOPUYECKOTO MPOEKTA 110
TBEPAOTEIILHOMY MOJEIMPOBAHUIO U TPEXMEPHOM IT€YaTH 10
COTJIaCOBAHUIO C YYUTEIIEM.

PA3AEJ III

OKCTPY3UA

10

Ypoxk 24

Tema: JIByxMepHbIe 00beKTbI
Teopus.: Kpatkue cBenenus 06 skctpy3un. [lmockue reomerprueckre

(Gurypsl: IPSIMOYTOIBHHK, KBaApaT, KPyT, 3umurc. [IpaBiibHble QUTYDEIL.

Pamku u npodunn. KoMMeHTapuu K BBITOTHEHUIO 3a/IaHHS.
Ipaxmuxa: Coznanue mojaenn «Tpadaper komku» o 3aganuio 60..

Ypoxk 25

Tema: J/IByxMepHbIe 00beKThI

Teopusi: KoMMeHTapuu K BBIITOJIHEHUIO 3a1aHui 61 - 63.
IIpaxmuxa: Co3nanue tpadaperos: «Tpadaper enxm», Tpadaper
dhopmouek st Beimeukn «Komkay n «Emkay u momenu «bpemoxy.




Ypoxk 26

Tema: JInneitHas sxkcTpy3ns. Pabora ¢ Tekcrom

Teopus. Kak paboraTh ¢ TekcTOM. Jl00aBiIeHUE TEKCTA K TOTOBBIM
MOJIEJISIM pa3HbIMHU MeToAaMu. KoMMeHTapuu K BBIIOTHEHHIO
3ajaHui 68, 69.

Ipaxmuxa: Co3nanue Mozenei no 3aaanusaM 68, 69 ¢
100aBJICHUEM TEKCTa Pa3sHbIMH METOAAMHU.

Ypok 27

Tema: JInneitnas sxkcTpy3us. Padora ¢ purypamm.

Teopus. Kak paborats ¢ ¢purypamu. Komanmer twist u scale u ux
napametpsl. KoMmMeHTapuu K BelmosnHeHHIo 3aaanuit 70, 71.
Ipaxmuka: Co3ganue MoJIeH ¢ pe3b00it mo 3amanusm 70 u 71.

Ypok 28

Tema: Jluneiinas s3xkcTpy3us. CMmeleHue

Teopus: Yto Takoe cmerenne. ToprieBas kpomka. Komanma offset u ee
nmapametpsl. Mcnonp3oBanue komanabl Offset st u3roToBiaeHMs pa3HbIX
Mozenei. KoMMeHTapuu K BBITIOJTHEHUIO 3a1aHus 72.

Ipaxmuxka: Co3nanue mozaenu «Kpacusas Baza» u « TpeyronpHas

Bazay M0 3a7aHuto 72 u 73

Ypoxk 29

Tema: DkcTpy3usi BpalieHmeM

Teopusa: Tena, co3manHbIe BpalieHneM. Bumbl 1 0cOOEHHOCTH CO3IaHuUs
ten BpamienneM. Komana rotate_extrude. Ocobennoctu ee
rcrnoip3oBaHus. KoMMeHTapuu K BHITIOJTHEHUIO 3a/1aHUi.

Ipaxmuxa: Co3nanue mozeneii «Boponkay, «[lnadon» u «Bazay.

Ypoxk 30

Tema: JxcTpy3us BpamenueM. Padora ¢ TekcTom

Teopus: Pabota ¢ purypamu. Mcnons3oBanne komansl difference.
KommenTapuu k BimonHeHuIO 3aaanus 76--80.

Ilpaxmuka: co3nanue MOEIU ABYXKOMIIOHEHTHOU enku. Co3znaHue
mogenelt «Tapenka» u «baboukay.

Ypok 31

Tema: JkcTpy3ust KOHTYPOB

Teopus. IIporpaMMbl IByXMEPHOI0 yepueHus. JInHelHas 3KCTpy3us
KOHTYpOB. beicTpoe co3nanue koHTypoB B LibreCAD. TTapametps! u
HacTpoiiku. KoMmMeHTapuu K cO3/1aHUIO0 MOJEIH IO 3aJaHuI0 83.
Ilpaxmuxa: Co3nanne moaenn «lllaxmMaTHBIA KOHbBY.

Ypoxk 32

Tema: DKCTPy3usl KOHTYPOB

Teopusa: DXF-daiin. Konsepranus nzodpaxkenuii B DXF.
KommenTapuu k BBITIONHEHUIO 3aAaHuil 85, 86. AHanu3
BO3MOJKHBIX OLITHOOK.

Ilpaxmuka: Co3nanue mojeneit «Muaboa» U «Kpormy, «/lepeBo» u
«[Hammka.

Ypoxk 33

Tema: [loBTOpeHne u 0000111eHNe MaTepuaIa
Ilpaxmuxa.: BBITIOTHUTH TBOPYECKYIO pabOTy MO 3aJaHHUIO YUUTEIIS

PA3JIEJI
\Y;

KOHTPOJIbHBIE U UTOI'OBBIE PABOTHI

Ypoxk 34

Tema: [lonBeaeHne UTOroOB.
IIpaxmuxa.: KorrponbHas pabora




10-11knacc. YueOHo-TeMaTHYecKoe TIaHupoBanue (34 yaca)

Ne Paznena Copepxanue KomuuectBo
/ypoxka 4acoB
PA3JIEJT 1 BBEJIEHUE B TEXHOJIOT' IO TPEXMEPHOM ITEYATU 2
Vpok 1 | Tema: OcHoBHbIe TexHoJ0run 3D-nevarn (moBTopenne u 1
0000111eH1E)

Teopus: Texuuka 6€30MaCHOCTH. AITUTUBHBIE TEXHOJIOTHH. DKCTPYAEp U
ero yctpoiicTBo. OCHOBHBIE TTOITB30BATENLCKIAE XapaKTepUCTHKH 3D-
npuHTepoB. TepmormacTuku. Texunonorus 3D- nevarn.

Ipaxmuxa: TloagroroBuTh paccka3 o0 oHON U3 TexHooruit 3D-

[€YaTH C UCII0JIb30BAHUEM MYJIbTUMEANA IPE3CHTALIUH.

Bremomauts 3ananus 3, 4 u 5 u3 yueOHmka

Vpok 2 | Tema: IleuaTs moaean Ha 3D-npuHTepe (MOBTOPEeHHE H 1
000011IeHME)

Teopus: Vicnonb3oBaHue cucteMbl KoopAuHAT. OCHOBHBIE HACTPOUKH
JUTSL BBITIOJTHEeHMS Tieuatu Ha 3D-npunTepe. [Toaroropka k meyaT.
[leuats 3D-momenu.

Ilpaxmuxka: IlogrotoBka k medatu u redats 3D-momen ¢
HCTIOJIb30BaHUEM Pa3HBIX MIPOTPaMM

PA3JIEJI II | DKCTPY3US IIOBEPXHOCTEN 3

VYpok 3 | Tema: KoHcTpyKTHBHAs 6;104Hasi reoMeTpHsA (MOBTOPeHUeE) 1
Teopus: I'padudeckne npuMUTHBEL. JIMHEHASI SKCTPY3HSI.
Ipaxmuka: Co3ganue MoJeNeH o 3aJaHuI0 YUUTENs

Ypok 4 | Tema: MaccuBbI JaHHBIX. 1
Teopua: MaccuB. DneMeHT MaccuBa. MHeke anemenTa. OnHOMepHBIE
MmaccuBbl. J[BymepHbie MaccuBbl. ITose Boicot. Komana surface.
[ToBepxHOCTB M3 TEKCTOBOTO (paiina.

[oBepxHOCTh U3 Tpaduueckoro daiina.

Ipaxmuka: Co3ganue moaeneit «@opma AJid 3Be31b1» MO 3adaHusm 91—
92

VYpok 5 | Tema: MaccuBbI JaHHBIX. 1
Teopus.: Maccus. DnemeHT MaccuBa. UHaekce snemenTa. OJHOMEpPHbIE
maccuBbl. J[BymepHbie MaccuBbl. [Tone Beicot. Komanma surface.
[NoBepXHOCTH U3 TEKCTOBOTO (aiiia.

[ToBepxHOCTE U3 Tpaduueckoro Qaiina.

Ipaxmuxa: Coznanue Mozenelt «Bam perrnony o 3agannto 93

PA3JAEJ III | TIAPAMETPUYECKOE MOAEJIMPOBAHUE 27

Ypok 6 | Tema: IlapagurmMbl NporpaMMHUpPOBaHUS 1
Teopusa: imnepaTtuBHOE niporpammupoBanne. OyHKIIMOHATBHOE
mporpamMMupoBanue. Mcnonb3oBanue nepemeHHbix. Komanma echo.
Komanzma module.

Ipaxmuxa: Co3gaane Mmoxyieit (mognporpamm). Cozmanue
MOJeJIel U POBEJICHUE UCCIIeIOBAHUHN 1O 3a1aHusIM 95

Ypok 7 | Tema: IlapagurmMel MporpaMMupOBaHus 1
Teopus: UmnepatuBHOE nporpammupoBanue. Komanaa echo. Komanna
module.

Ipaxmuxa: Co3nanue MOAETH U IPOBEJEHHUE UCCIIE0OBAaHUS 110
3aJ1aHusIM 96

VYpok 8 | Tema: [lapagurmsl nporpammupoBanusi. [lepemennbie 1
Teopus: Vicnonb3oBanue nepeMeHHbx. Komanna echo. Komanga




module. OcoGeHHOCTH CO3aHuUs MOYIICH.
Ipaxmuxa: Coznanue mozaenu: «Pamkay. J1/3: BBINOIHATH
TBOPYECKUH MPOCKT «Moaens Kopadinkay

Ypoxk 9

Tema: IIapagurmel nporpammuposanus. Ilepemennsie.

Teopus: Vcnions3oBanue nepeMeHHbix. Komanaa echo. Komanaa
module. OcoGeHHOCTH CO31aHMsT MOTYJICH.

Ipaxmuxa: Co3nanue mozaenu «JlepeBsHHbIN cpyO» 1Mo 3axanuto 98 ¢
HCIIOIH30BAaHHUEM IIPUMEPOB B Tlaparpade. J1/3: BEIIOTHUTE
TBOPYECKUH TIPOEKT «Moens Kopadaukay

Ypoxk 10

Tema: ITapagurmsl nporpammuposanus. Ilapamerpusanus
Teopus: 1Tapamerpusanus. [lapameTpuueckoe MOACIUPOBAHHE.
[Mapametpuueckast Moaenb. OCOOEHHOCTH CTPYKTYPHOTO
MIPOrpaMMHUPOBaHUS.

Ipaxmuka: Co3nanue Moaenu «BioXeHHbIE KObIay

Ypok 11

Tema: CTpyKTypHOE NPOrpaMMHPOBAHHE

Teopus: OCHOBHBIE AITOPUTMUYECKUE CTPYKTYPHI:
I10CJIEAOBATEILHOCTD, BETBIIEHUE, LIUKII.

Ipaxmuka: Co3zganue moaenu «Enounslil mapuk» mo 3agaHusm 101—
103

Ypok 12

Tema: CTpyKTypHOEe NIPOrpaMMHPOBAHHE

Teopus: Lukn co cuerurkom. Luk for. Orpanndenus npu neyatu
Ilpaxmuxka: (3adeTHoe 3axaHne). TBOPUECKUIT TPOSKT O
MOJIETTMPOBAHUIO CBOEH MOJIETH €JI0YHOr0 IMIapHuKa 1o 3afganuo 104

Ypok 13

Tema: CTpyKTypHOEe NIPOrpaMMHPOBAHHE

Teopus: Baoxennble nukibl. [lapamerpuzanus Mogenu

Ipaxmuxa: Co3nanue opraHaiiepa ajis 0arapeek U akKyMyJIsiTOPOB
o 3amaanio 105-109 1 moaroroBka K nevaru.

ITeuaTs Ha npuHTEpE

Ypoxk 14

Tema: CTpyKTypHOEe NpOrpaMMHpPOBaHNeE
Teopus.: KoMmMmeHTapuu K CO3JaHUIO0 MOACIH «SIIUK sl METouein».
IHpaxmuxa: Coznanue mozenu « Sy ajis Menoueii» mo 3ananuto 110

Ypoxk 15

Tema: CTpyKkTypHOE IPpOrpaMMHPOBaHHUE

Teopus.: KoMmMeHTapuu K CO3JaHUIO0 MOACIHN «SIIUK 1Sl MEeTouein».
Ipaxmuxa: OxoH4YaHue PabOTHI HAJl MOCIBIO «SIIIUK JIst
Menouein» no 3agannto 110. IToaroroBka k rmevatu

Ypoxk 16

Tema: CTpyKkTypHOE IPpOrpaMMHPOBaHHUE

Teopus: Maccusbl 1 BekTopbl. Bektopsl B OpenSCAD. OcobenHocTH
BekTopoB B OpenSCAD 1 ux UCIoJIb30BaHHE.

Ipaxmuxa: Bemonnenue 3aganus 111 — nccnepoBanne paboTsl
MPOTPaMMBI

Ypok 17

Tema: CTpyKTYpHOe IporpaMMHpPOBaHue

Ipaxmuxa.: Co3ganne Moaenu candeTHUIIH Mo 3amanusm 112, 113,
HUccnenoBanue koja MoJiesiu cai(eTHHUIIBI. Y COBEPIIIEHCTBOBAHHE
MOJIETH, NTPEIOKEHNE TI0 U3MEHEHHUIO MOAETN U peaTn3aIusl.

Ypok 18

Tema: CTpykTypHOe nporpammupoBanne. Ucnoab3oBanue
YCJIOBHI.

Teopusa: CtpykTypa oneparopa ycnosus. [loiaHoe 1 HenmonHoe
YCIIOBHE.

Ipaxmuxa: Bemonaenue 3aganus «OnTuMu3anus Kojaa pa3oopHoit
Mojienu «Maccaxep sl pyK»




Ypoxk 19

Tema: OyHKUMH.

Teopus: Apupmerndeckue onepanuu. Becrpoennsie GpyHKINN
OpenSCAD.

Ipaxmuxa: Cozganue Mozenel BpameHneM napadosbsl 1 pomoa.
Cospmanue mopeneii: «PomOyc», «Ilapabona» mo 3aganusm 118-122

Ypoxk 20

Tema: Oynkuun.

Teopus: Onucanue NONb30BATEIbCKUX (DYHKIHH.

Ilpaxmuxa: Co3nanue Mojenell BpaleHueM mapadois! 1 pomoa.
Cosnmanue mopeneit: «Pomoycy, «Ilapabomna» mo 3aganusm 118-122

Ypok 21

Tema: @yHkuum.

Teopus. Tlapabomonm, runepoomona, aumuticona. [lapadommaeckmit
munHap. ['nnepbonnueckuii mapadonounn. Konous.

Ilpaxmuxka: IlpoBeneHne UCCIeIOBaHUHN pa3IMIHBIX (OPM
rmapaboonIoB 1o 3amanuto 123. Beimonnenne 3amanus 125 —
CO3JIaHHE JUTUTICON 1A

Ypok 22

Tema: OyHkuum.

Teopusa: Iapadonmaecknii umuHAp. [ unepOonmaeckuit
napabomonn. Konoun.

Ilpaxmuxka: 1lpoBeneHNe UCCIEOBAHAN PA3INIHBIX (HOpM
JJITUIICOUAOB. BeImonHeHue 3ananus 125 — coznanue dnnconna

Ypoxk 23

Tema: Tpuronomerpuueckue GyHKIUA

Teopus: KpaTkue cBeZIeHHS! O TPUTOHOMETPUYECKUX (QYHKIIUSX.
CHHYC ¥ KOCUHYC.

Ilpaxmuka: Co3nanue Mojienel 38e31 mo 3aganusm 126

Ypok 24

Tema: Tpuronomerpuueckue GyHKIUA

Teopus: KpaTkue cBeZIeHHS! O TPUTOHOMETPUIECKUX (QYHKIIUSX.
3anuce Gynxauii B OpenSCAD.

ITlpaxmuxka: Y cCOBpeIEHCTBOBAaHUE MOJIEJIEH 3BE3/I 1O 3a/JaHUSIM
126. [1o6aBiieHne TMHEHHON 3KCTPY3UH U TIeUaTh Pa3IMYHBIX 3BE3]T

Ypok 25

Tema: Tpuronomerpuueckue GyHKIUA
Ipaxmuxa: Co3nanue mojenu «BiokeHHbIE CTAKAaHUYUKU B (hopMe
3BE3bI» 110 3agaHuro 127

Ypoxk 26

Tema: Pexypcus

Teopus. PexypcuBHble MOAYyJH. IlapameTpsl peKypCUBHOIO
MOJLYJISL.

Ilpaxmuxa: ViccnenoBanue napaMeTpoB PpeKypcuu 1o 3agannio 132

Ypoxk 27

Tema: PexypcuBHOe 1epeBo.

Teopus: PexypcuBHoe nepeBo. OCOOEHHOCTH BBITOJTHEHUS 33 TaHHSI TI0
CO3JIAaHHIO MOJIENT! PEKYPCUBHOTO JIepPEBa.

IIpaxmuxa: Co3nanue moJnienu «PexypcruBHOE JiepeBoy 1o 3a1anuio 133

Ypok 28

Tema: [epeso IIugaropa

Teopusa: Yro takoe aepeso [Iudaropa. [IpuHIMITEI TOCTpOCHNSI.
Ipaxmuka: Co3nanue u uccieaoBanue Moaenu «Jlepeso
[Mudaropa» no 3apanuto 134 u puc. 341-345

Ypoxk 29

Tema: Jlepeso IIngaropa

Teopusa: KoMMeHTapuu K BBIIOJHEHUIO 3a/1aHUSI.
Ipaxmuxa: Coznanue u uccienoBanue Mojenu «Jepeo
[Tudaropa» no 3aganuto 134 u puc. 341-345

Ypoxk 30

Tema: TepnapHas ycioBHas onepanus
Teopusa: KpaTkue cBefieHUs O TEPHAPHOM YCIIOBHOM omepaliuu.




[Tpumeps! pekypcHBHBIX QyHKITHH. KoMMeHTapHH K BRITTIOTHEHUIO
3amanus 135.
Ipaxmuxa: Coznanue moaenu «lIpu3sr mobeauTesivy

Ypoxk 31

Tema: Umnopt STL-daiisios. Ucnonb3oBanne 0udJIH0TEK
Teopus: Imnopt STL-(aiinos. Mcnonbs3oBanue OMOIHOTEK
Co3znanuie MOJIENCH, CoJIepKaIUX FOTOBbIE 00bekThl. Co3anue
Mozenei « BUHT U maiibay.

Ipaxmuxa: Co3nanue Mozenel, CoepKaIliX TOTOBbIE OOBEKTHI.
Coznanne moneneil «BuHT u mraii6ay

Ypoxk 32

Tema: IloBTOpenne n 00001eHNe MaTePHAIBI

Teopus: TloBTOpEeHNE: OCHOBHBIE TEOPETUYECKUE CBEACHUS U
TepMuHbl. OcoOeHHOCTH TBepaoTeNnbHOr0 3D-MonenupoBanus.
Ipaxmuxa: Co3manue 3D-mMoeny 1o 3aJaHur0 YIUTENs

PA3JIE]
\Y,

KOHTPOJIBHBIE U UTOI'OBBIE PABOTHI

Ypoxk 33

Teopusa: KoMMeHTapHuH K BBIIIOJTHEHHUIO MTPOEKTA.
Ilpaxmuka: ITOrOBBIA TBOPYECKUM MPOEKT

Ypoxk 34

Tema: IlonBeneHne UTOroB.
Ipaxmuxa: 3aBepiieHre pabOTHI HAJl POCKTOM, MPEICTABICHUC
mpoekToB. OleHKa U TOJABEICHNE UTOTOB
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