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INOACHUTEJIBHASA 3AIINCKA

Onucanne npeaMera, TUCHUILVINHBI KOTOPOMY MOCBAILEHA IPorpaMmma

JlononHuTenbHas oOmieo0pa3oBaTenpHas 00IIepa3BUBAIOIIas MporpaMma
TeXHUYEeCKON HampaBieHHOCTH «OcHoBbl 3D-monenupoBanus u 3D-mevatn B
Tinkercad» cocraBnena s ydamuxcs 8-10 et w  OpueHTHMpOBaHA Ha
00y4arouXxcs, MPOSIBIIAIOMINX HHTEPECHl U CKIIOHHOCTH B 00J1aCTH MH(POPMATHKH,
MaTeMaTuKH, MojaeaupoBaHus. (OCBOCHHE JAHHOTO HANPABICHHS MO3BOJSET
pemuTh TpoOJeMbl, CBS3aHHbIE C HEJAOCTATOYHBIM YPOBHEM  pa3BUTHUS
a0CTPaKTHOI'O MBIIUJICHUS, CYIIECTBEHHBIM MpeobiialaHneM 00pa3HO-BU3YaIbHOTO
BOCIIPUATHUS HAJ IPYTUMHU CIIOCOOAMHU MOTy4YeHUs: HH(popMauu.

JlesiTenbHOCTh IO MOJICIUPOBAHUIO CIIOCOOCTBYET BOCIIUTAHUIO AKTUBHOCTH
IIKOJIbHUKOB B MO3HABATENBHON JAEATEIBHOCTH, PA3BUTUIO BBICIIMX MCUXUYECKHUX
byHkuuii  (MOBBIIMICHUIO BHUMAHHUSA, PA3BUTHIO MaMSATH M JIOTHYECKOTO
MBIIUICHUSA), AKKypaTHOCTH, CAMOCTOSITENIBHOCTU B  Y4€OHOM  Ipolecce.
[lognepkka W pa3BUTHE AETCKOTO TEXHUYECKOTO TBOPYECTBA COOTBETCTBYIOT
aKTyaJbHBIM U TMEPCHEKTUBHBIM MOTPEOHOCTAM JUYHOCTH U CTPATETHYECKUM
HallMOHAJIBHBIM IpuopuTeraM Poccuiickor denepannu.

PackpbiTHe BeAynux Haei, Ha KOTOPBIX 0asupyeTcs nMporpaMma

Lentpanbuas uaes nporpamMmmbl «OcHoBbl 3D-moaenupoBanus u 3D-nieuatu
B Tinkercad» — w3y4YeHHE NPHUHIUIOB OOBEMHOTO MOJEIUPOBAHUS W HX
peanu3anys Npy MOMOIIHU YIPABJISIOMIUX TPOTPAMM.

Onucanne KI0YEBbIX NOHATHI

Aooumugnoe npouzeo00cmeo — TEXHOJIOTUU TI0 CO3JJaHUI0 OOBEKTOB 32 CUET
HAHECEHUsl TIOCJIEIOBATENIbHBIX CJIOE€B MaTepuana. Mopenu, HW3rOTOBICHHbIE
aJIUTUBHBIM METOJIOM, MOTYT TIPUMEHSATHCA Ha JIFOOOM MPOU3BOJICTBEHHOM JTarle
— KaK JII1 U3TOTOBJICHHS OTBITHBIX 00pasioB (T.H. OBICTPOE MPOTOTUITUPOBAHUE),
TaK ¥ B KQU€CTBE CaMHUX FOTOBBIX U3ACIHM (T.H. OBICTPOE MPOU3BOICTRO).

3D-npunmep — CTaHKU C TPOTPAMMHBIM YIIPaBICHHUEM, BBITIOTHSIONINE
MOCTPOEHUE JETANIM aAJAUTUBHBIM CIIOCOOOM.

Qunamenm — MWIACTUK B BHUJE HUTU OUAMETpoM oOblyHO 1,75 u 2,85 MM
KOTOPBIN pACIUIABIISIETCA U SBIIAETCS CHIPHEM JJIS II€YaTH 3arOTOBKHU.

Oxcmpyoep — YCTPOMCTBO i MNoAaud MnpyAka (HUTH, (¢uUIaMeHTa),
pacIUIaBICHHUs] W BBIJIABJIMBAHMS PACIUIABICHHOW IJIACTMACCHl OMPEAEIEHHOTO
nuameTpa B 3D mpunrepax. Jlenmurcs na aBe uwactu: Cold end (komm-nsHp,
«XOJIOIHBIN KOHEI), Hot-end (XOT-9HI, «ropsunii KOHEI)

Retract (pempakm)— OTKaT TUIACTUKOBOM HUTHU B DJKCTPYJEpe WU
BCAachlBaHWE HUTHU B coIuio. [Ipoumcxonut Bo Bpemsi mepexoja C OJHOM 4YacTh
o0BeKTa B MpoIlecce IMedyaTu Ha Jpyroil. Perpakt obecreuuT 0osiee «UUCTYIO»
MeYyaTh, CH)KAET KOJIMUYECTBO MOTPEITHOCTEN (HUTEH, COTUICH) CHAPY KU JIETAIIH.

Hanpasiaennocts (mpo¢uiib) mporpaMMsl

JlonoynHuTenpHast o0Ieo0pa3oBaresibHas 0O0IIepa3BUBalollas MporpaMmma
«OcHoBbl 3D-MonenupoBanust u 3D-neuyatu B Tinkercad» siBnsiercs mporpaMmMmoit
TEXHUYECKON HAIPABIEHHOCTH.



YpoBeHb 0CBOCHUSA NIPOIPAMMBbI

VYpOoBEHb OCBOEHHUS IPOIPaMMbl — OA30BBIH.

AKTYaJIbHOCTh IIPOrPaMMbIl

CoBpeMEHHBI MHUpP — 3TO MUP HOBBIX TEXHOJOTUH, Pa3BUTHE KOTOPBIX BO
MHOIOM OIIpEAENseT CoJepkaHue oOpa3oBaHUS U BIUsSET Ha (OPMUPOBAHME
pebeHKa, €ro BOCHPUITHE OKPYKAIOIIEro MHpPa U €ro B3aUMOJCHCTBUE C MUPOM
MH(POPMAILMOHHBIX TexHoJorui. HoBass mHpopManus CyleCTBEHHO U3MEHSET U
MPAKTHUECKYIO JIEATEIbHOCTh PeOCHKA, €r0 MHTEPECH U yBIeueHus. Eciau panbiie
peOEHOK caM CBOMMHM PYKaMH CO3JaBajl UTPYLIKY, TO CETOJHS OH CMOXET caM
pa3pabaTeIBaTh, MOJICIUPOBATH U MEYATaTh MpeIMETHl ¢ ToMoIbio 3D mpunTepa,
a TaKXe U3y4aTh OCHOBBI KOHCTPYUPOBAHHS B CO3AaHUH POOOTOTEXHUKH.

AKTyaJbHOCTh  JAHHOCTh  IPOTPAaMMbl  3aKJIIOYAETCSI B Pa3BUTHH
KOHCTPYKTOPCKHX CIIOCOOHOCTEN M MPOCTPAHCTBEHHOTO MBIIUICHUS JETEH 3a CUET
OCBOEHHUSI 0a30BbIX BO3MOXXHOCTEM Cpeibl KOMIIBIOTEPHOTO MOJEINPOBAHUS.
HaBbiku pabotel ¢ 3D-niedarpio Mo3BOMAT B KOPOTKUE CPOKH MOITYUYUTh MPOTOTHUIL
JeTany, nojiyueHHoW ¢ momomibio 3D monenupoBaHus. A TpOEKTUPOBAHUE U
IPOTOTUIIMPOBAHUE SIBJSIFOTCS HEOTHEMJIEMOM YacThbi0 JIOOON HMH)KEHEPHOMH
NEATEIbHOCTH.

Ileparornyeckas mejiecoo0pa3sHoOCTb 00pPa3oBaTeJbHON MPOTPAMMBI:

- B3aMMOJEICTBHE Negarora ¢ peOEHKOM Ha paBHBIX;

- WCIOJb30BaHWE HA 3aHATUAX [JOCTYNHBIX JUIsI JETed TMOHATUH H
TEPMUHOB, CJIEJOBAHUE NPHUHIIMITY «OT IPOCTOTO K CI0KHOMYY;

- Y4ET Pa3HOrO YPOBHSA IOATOTOBKHM [JE€TEH, ONOpa HAa HMEIOIIHNWCT Yy
00y4YaroImMXcs OTBIT;

- CHCTEMHOCTb, IIOCJIEJOBATEIBHOCTh M JOCTYHHOCTb H3J1aracMoro
MaTepuana, U3ydeHue HOBOTO MaTepuasa ONUPAETCs Ha paHee MPUOOpETEHHbIE
3HAHMUS;

- TPUOPUTET NPAKTUYECKOM AESITEIBHOCTH;

- pa3BUTHME B  y4YalluXCsl  CaMOCTOSATEIBbHOCTH, TBOpYECTBA U
U300peTaTeIbHOCTH  SIBJSIETCSI  OJJHUM W3 OCHOBHBIX TIPUOPUTETOB JIaHHOM
IIPOTrPaMMBl.

IIpakTHyeckasi 3HAYMMOCTH 00Pa30BaTEJIbHON MPOTPAMMbI

JlaHHas mporpamMma HampaBi€Ha Ha 3HAaKOMCTBO C COBPEMEHHBIMHU
texHosorussMu B 3D-monenupoBanun u  3D-mewatw, pa3BuTHE HWHTEpeca
YUYaIUXCS K TEXHOJIOTUSIM KOHCTPYUPOBAHUS M MOJEIUPOBAHMUSL.

IpuHuMIIBI 0TOOPA coAepKaHUA 00Pa30BaTEIbHOM POTPAMMbI

[Ipunuunel oTOOpa coep KaHus:

- IPUHIUIT €AMHCTBA PA3BUTHS, 00YUEHUS U BOCITUTAHUS;

- IPUHIUIT CUCTEMAaTUYHOCTH U MOCJIEeI0BATEIbHOCTH;

- IPUHLUIT JOCTYITHOCTH;

- IPUHLUIT HATJISITHOCTH;

- IPUHLMIT B3aUMOJIEUCTBUS U COTPYIHUYECTBA;

- IPUHLHUIT KOMILJIEKCHOTO MTOAXO0AA.

OTiiImunTeIbHBbIE 0COOEHHOCTH TPOrPaAMMbI

K oTnnunTensHpIM 0COOEHHOCTAM JaHHON MPOrpaMMBbl OTHOCSTCS:



e HCIOJIb30BAaHHE UHTETPUPOBAHHBIX 3aHSTUH, COYETAIOIIUX
NpUOOpETEHNUE HOBBIX 3HAHUW OO0 OKpYXKAIOIIEM MHUpPE U HM3YYEHHE HOBBIX
KOMITBIOTEPHBIX ~ TEXHOJIOTUH, MCIHOJb3YEeMbIX JJii TMOUCKa U  00padOTKU
uHpopManuy;

o COJICpP’)KaHHUE TEMbI I HCCIEAOBAHUS OIpeIeNsieTcs HHTepecaMu |
MOTPEOHOCTIIMU 00YUaAOIINXCS;

¢ HCIOJb30BAHUE TEXHOJOTUH MPOEKTHOTO OOYUCHHUS.

Ilesb 00pa3oBaTe/IbHOM POrPaMMbI

@OopMHUPOBAaHUE HABBIKOB OOBEMHOIO MOJEIUPOBAHUS C NPUMEHEHUEM
CAD cucrtem ¢ moclieAyromei 3KcIuryaTanueid oopadareiBatonux crankoB (3D-
IPUHTEPOB).

3agaum NporpaMmbi:

Obpazosamenvhvle:

e JlaTh TpeJACTaBiieHHE Oe30rmacHoil paboThl Ha KommbioTepe u 3a 3D-
MIPUHTEPOM,

o copmupoBaTh yMeHUS O(P(PEKTUBHO HCHOIB30BATH COBPEMEHHOE
anmapaTHoe M MporpaMMHOE 0OecrieueHre KOMITbIOTEpa MpH paboTe ¢ CUCTEeMaMHU
CAD;

« chopmupoBaTh HaBbIKK padoThl B Tinkercad,;

¢ JIaTh OCHOBBI MH)KEHEPHOU rpauKu;

o chopMUpPOBaTH OCHOBHBIE TEXHUKU CO3JIaHUSI U PEJaKTUPOBAHUS
rpaduueckux OOBEKTOB C HCIOJb30BaHWEM HHCTpyMeHTOB CAD-penmaktopa u T
rpauyecKux alrOpuTMOB pabOThI HAJl IPUMUTHUBAMU;

o chopMUPOBATH OCHOBHBIC ITPUEMBI TPYIIITUPOBKU OOBEKTOB;

e JIaTh OCHOBHBIC HaBBIKH 3D-1meuaTy;

o chopmupoBaTh  HEOOXOAMMBIE  MPAKTUYECKUE  HABBIKM  PabOTHI
KOMIIBIOTEPHOT'O0 MOJICTUPOBAHUS.

Pazsusarowue:

¢ CIIOCOOCTBOBATb Pa3BUTHIO UHTEpeca K KOMIIBIOTEPHOMY
MOJEIUPOBAHUIO;

e Pa3BUTh YMEHHUS YyYAIIUXCS JIUHAMUYHO YIPABIATH COJACp>KaHUEM
MoenH, ee GopMoii, pazMepamMu, JOOMBAasCh MOCTABICHHOMN 3a/1auH;

e Pa3BUTh NPOCTPAHCTBEHHOE MBIIIICHUE;

¢ CIIOCOOCTBOBAThH Pa3BUTHIO HABBIKOB paboThl B CAD cucreme, BbIpabOTKe
yIOOHBIX U 3G(HEKTUBHBIX CITOC000B co3manus 3D-Momener.

Bocnumamenvnuie:

e CO3laTh YCJOBUS [JIsi BOCHUTaHUSA TPYAOIOOUS, TEpHEeHUs U
YCUTYUBOCTH;

¢ CIOCOOCTBOBaTh (POPMUPOBAHUIO YMCTBEHHBIX W BOJIEBBIX YCHIIMI,
KOHIICHTpAI[UU BHUMAaHUS, JIOTUIHOCTH;

o copMUpOBaTh YCTAHOBKY Ha MO3UTUBHYIO COLUAIBLHYIO JACSATEIHHOCTH B
nH(OPMAITMOHHOM OOIIIECTBE;

e MOBBICUTH MOTHBALIUIO K HMCHOJIb30BAHHIO COBPEMEHHBIX TEXHOJIOTUU B
npohecCuOHANBHOM JeSTENbHOCTH.




Ilcuxomnoro-negaroruyeckue XapakTepUuCTUKH 00yUaIONIUXCS

JlononHuTenbHas 001eo0pa3zoBaTenbHas OOIIepa3BUBatoIIas MporpaMmma
npeaHa3HaveHa JJist yuyamnuxcs 2-3 kinacca (8-10 ner).

Oco0eHHoCTH OpraHu3anum 00pa3oBaTeJbHOI0 MpPoLecca

Habop nereit B 00be1MHEHNE — CBOOOTHBI.

[Iporpamma  oOBeAMHEHUS  NOpeIycMaTpUBaeT  UHAUBUIYaIbHbIE U
rpynmnoBbie GOpMbI pabOThI C IETHMHU.

Cocras rpynm 12-14 genoBexk.

DopMbI 00yYeHUA

®opma 00yueHHsT — oOuyHasg, O3 BO3MOXXHOCTU HCIIOJIb30BaHUS
JTUCTAHITMOHHBIX TEXHOJIOTHH.

Pe:xum 3aHATHH, IEPUOAUYHOCTH U MPOIO/LKUTETBHOCTD 3aHATHIA

O01iee KOMMUECTBO YacoB B roja — 72 yaca. [IpoomKUTENbHOCT 3aHATHI
UCUHUCIISIETCSl B akaJeMuyeckux 4acax — 40 MHHYT, MEXIy 3aHSATHSIMU
yCTaHOBJICHBI 10-MUHYTHBIE TIEPEMEHBI.

HenenpHas Harpy3ka Ha OfHy IpyIny: 2 yaca.

3aHsATHA NPOBOJATCS 1 pa3 B HEAEINIO.

O0beM U CPOK 0CBOEHHSI POrPaMMbI

Cpox ocBOEHUS IPOrpaMMbl — 9 MecsI1IeB.

Ha mnomHoe ocBoeHue mnporpamMmbl TpeOyercs 72 daca, BKIIOYAs
WHIUBUTyaJIbHBIE KOHCYJIbTAIUHA, TPEHUHTH.

OcHoBHbIE GOPMBI U METO/IbI

3aHATHE COMEPKUT TEOPETUIECKYIO YACTh U MPAKTHIECKYIO paboTy. DopMbI
paboThI HA 3AaHATHUH:

- HHCTPYKTaXXH, JICKITMOHHASI YaCTh;

- mpakTHyeckas pabora ¢ mporpammoi Tinkercad, nporpammamu yis
crutaiicunra, 3D-npunTepamu;

- MPOEKTHAs JIEATEIbHOCTD;

- peleHne TEXHUYECKUX 3a/1a4;

- pa3bsSICHEHHE BO3HUKAIOUIUX MPOOJIEMHBIX BOMPOCOB MO TEOPETUUYECKON U
MPAKTUYECKON YaCTH Kypca.

brnaronapss Takomy mnoaxoay y OOYyYaromUXCsi BbIpaOATHIBAIOTCS TaKHE
KauecTBa, KAK BHUMATEIbHOCTh, YCUTYUBOCTb, IOTUYECKOE MBIIILJICHHUE.

[Temarornvyeckre TEXHOJIOTHH, TPUMEHSIEMBIE TIPU peaTu3aliid IPOTPaMMBbI:
TEXHOJIOTHS ~ WHAWBUAYAJLHOTO W  TPYIIOBOTO  OOYYCHHUS, TEXHOJOTHS
Pa3HOYPOBHEBOTO 00yYEHUSI,

MeTobl, B OCHOBE KOTOPBIX JISKUT CITOCOO OpraHU3aIUK 3aHATHS:

— HarJaIHbIN (TT0Ka3 (BBIMOJHEHHE) TIeAarorom, padora mo odpasiy u ap.);

— MPaKTUYECKUH (BBITIOJHEHHWE PabOT IO WHCTPYKIIMOHHBIM YePTEKaM,
CXeMaM H Jip.);

— CIIOBECHBIN (YyCTHOE U3JIOXKEHUE, Oecena).

Metoapl, B OCHOBE KOTOPBIX JEXKHUT (hopMa OpPTraHH3aIllid JeSATeILHOCTH
oOy4Jaroruxcst Ha 3aHsATHAX. [Ipu ocymecTBieHnn o0pa3oBaTeIBLHOTO MpoIiecca
MPUMEHSIOTCSI CIISYIOIINE METO/IBI:



— TOpoOJIEMHOTO  M3JO0XKEHHS, HCCIENOBATENbCKUI (I  pa3BUTHUA
CaMOCTOSITEJIbHOCTH MBILUIEHHS, TBOPUYECKOIO MOJX0Ja K BBIIOJHSAEMON padore,
UCCIIEIOBATEIbCKUX YMEHUI);

— 00BSACHUTENIBHO-UJUTFOCTPATUBHBIN (111 GOpMUPOBAaHUS 3HaHUN U 00paza
JEeUCTBUN);

— PEenpoayKTUBHBIN (11 (HOpMHUpPOBaHMSI YMEHHI, HAaBBIKOB M CIIOCOOOB
NESITEIIBHOCTH);

— CIIOBECHBIH — paccka3, oObscHeHue, Oecena (it (OPMUPOBAHUSA
CO3HAHMUS);

— CTUMYJIMPOBAHUS (COPEBHOBAHUS, BBICTABKU, TOOLIPEHMS).

Ilnanupyembie pe3yabTaThl

[Tocne ocBoeHUs MOTHOTO Kypca Mo mporpaMMe oOydaromuecs: moiayyaT He
TOJIBKO HOBBIE 3HAaHHUS, HO TAaKXE HAANPEIMETHbIE KOMIETEHUMU: YMEHUE
paboTaTh B KOMaHJ€, CIIOCOOHOCTh aHAIM3UPOBAaTh MHPOPMAIUIO U NPUHUMATH
JIOTUYECKUE PEIICHMUSL.

Jluunocmmuule:

- Pa30BBIOT CAMOCTOSITENIBHOCTh, OTBETCTBEHHOCTb;

- IPUOOPETYT NMPOPECCUOHATBHBIE OPUEHTUPHI I Oy Iylel TEXHUYECKOU
NEATEIBbHOCTH.

Memanpeomemmnuvie:

[locne ocBO€HMS MOJHOrO Kypca MO MporpamMme y oOydarommxcs OyayT
Pa3BUTHI:

- HaBBIKM TEXHOJIOTMYECKOTO MBIIIJIEHUS;

- HABBIKU pa0OThI B KOMAH/IE;

- HABBIKM CaMOOPTaHU3ALMK U MPUHLUIIBI PA3IEICHUS TPyJa MPU PEIICHUH
WHXEHEPHBIX 3a]1a4.

Ilpeomemmuboie:

byny 3Hats:

- IpUEMBI  M3rOTOBJICHUS M3JEJIUNA C HCHOJb30BaHUWEM TexHosorun 3D-
neyaTy;

-METOABl JJII pacueTa U MOJEIMpPOBaHUS JeTaiel s OoOBEMHBIX
KOHCTPYKLIHH;

- CBOMCTBa HWHCTPYMEHTOB JJIA TOCTpoeHust oobemHoi Moaenu B CAD
CUCTEME;

- THCTPYMEHTHI 111 MOJenupoBaHus Mexaunu3mMoB B CAD cucremax.

bynyrt ymers:

- paboTath ¢ 00bEMHBIM MOACIUPOBAHUEM;

- moAOMpaTh U HA3HAYATh PEXKHUMBI [TIeYaTH Ha 000PYAOBaHUH;

- paboTaTth ¢ MporpaMMamH JJisl CJIaiiCMHra JJid BBINOJIHEHUS paboT Ha
00opy0BaHNY,

- HCTOJIB30BATh IOJYYEHHBIE HABBIKK B IMPOEKTUPOBKE, M3FOTOBJIECHUU U
IpECTaBICHUN COOCTBEHHBIX UIEH.

MexaHu3M OLleHUBAHHUS 00pa30BaTelbHBIX Pe3yJIbTATOB

OneHka JOCTHXKEHHUM PE3YJIbTATOB MPOMCXOAUT HA TPEX YPOBHSX:

- IPEJICTaBJIEHUE pe3ybTaTa 00yJYarolUXCcs BHYTPU TPYIIIbI;



- MHANBUyalIbHAS OI[EHKA PE3YJIbTATOB KaXKI0TO 00yYaroIIerocs;

- KaUeCTBEHHAsI OLEeHKa J(P(EKTUBHOCTH JESATEIBHOCTH KpYXKa Ha
OCHOBAaHMHM CYMMHUPOBAHUSI UHANBUYAbHBIX PE3YyIbTAaTOB 00yUYaIOIIUXCS.

®opmMbl N0ABEIECHUS HTOTOB PeajTu3auuu MPOrpaMMbl

Utor peanuzanuu oOpa3oBaTebHON MpOrpaMMbl — MpPEACTABICHHE PadOT
y4YaIlMXCsl BHYTPH TPYIIIIbI, BBICTABKA.

Opranu3anMoHHO-NeIArOrn4ecKue yCJI0BUSA peajamn3zanuu
o0pa3oBaTe/IbHOW MPOrpaMMblI

Hayuno-meToanueckoe o0ecnieueHrne pean3aluy MporpaMMbl HaIlPaBJICHO
Ha oOecreyeHne MIMPOKOT0, MOCTOSHHOTO W YCTOMYMBOTO JOCTyHa ISl BCEX
YYaCTHUKOB 00pa30BaTeIbHOrO Mpolecca K JIr000H MH(OpMAINK, CBA3aHHON C
peanu3anuel OO0IIEpa3BUBAIOIICH MPOrpaMMbl, IUIAHUPYEMBIMH PE3YJIbTATAMH,
opranuzaiuei 00pa3zoBaTEIILHOTO MPOIIECCa U YCIOBUIMH €T0 OCYIIECTBICHHUS.

ConunanbHO-TICUXOJIOTHYECKUE  YCIIOBUSL  pealid3alui  00pa3oBaTeIbHON
porpamMmbl 00E€CTICUUBAIOT:

- y4eT cnenu@UKd  BO3PACTHOTO  MCUXO(PU3UYECKOTO  pPa3BUTHS
oOydJarommxcs;

- BapUATUBHOCTh HaIpaBJICHUN COMPOBOXKICHUS YYaCTHUKOB
o0pa30BaTeNbHOTO TIpollecca (COXpaHEHHE M YKPEIUICHHE ICUXOJIOTMYECKOTrOo
3JI0POBbs O0YUAOIINUXCS);

- (¢dopmMupoBaHUE IIEHHOCTU 370pOBbsi W 0Oe€30macHOro oOpasa >KU3HU,
nuddepeHnanus 1 UHIAMBUAYyaIu3aus 00yueHuUs;

- MOHHTOPHHT BO3MOXXHOCTEH M CITOCOOHOCTEH 00YyJaroInIuXcsi, BBISIBJICHUE
U TOJJCp)KKA OJApCHHBIX JIETeH, NMeTeH ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI;

- (hopmupoBaHNE KOMMYHHKATUBHBIX HaBBIKOB B Pa3HOBO3PACTHOH cpele U
Cpelie CBEpCTHUKOB.

Kanposoe obecnieuenne nporpaMmsol

[lemaror  JOMOMHUTENBHOTO  OOpa30BaHUs, PEAIM3YIOIMIHK  JTaHHYIO
nmporpaMmy, JOJDKEH HWMETh BbIcliee NpodeccruoHasbHOoe 0o0pa3oBaHUE WM
cpenHee TmpodeccuoHambHOe 00pa3oBaHHE B O0JACTH, COOTBETCTBYIOIICH
npouIto Kpy>KKa, 0e3 mpeabsiBIeHUsI TPEOOBAHUM K CTaXXy pabOThI, THOO BHICIIIEE
npogeccuoHanbHOEe 00pa30BaHUE WK CpeaHee MPoQeccCHOHaNbHOE 00pa30BaHNUE U
JOTIONIHUTENbHOE  TpodeccnoHambHOe  O0Opa3oBaHHWE MO  HampaBlICHUIO
«O0pa3oBaHue U MeJaroruka» 0e3 npeabsaBlIeHUs TPEOOBaHUH K CTaxXy padOThI.

MarepuanbHO-TeXHHUYECKOE o0ecreyeHue

3D- npunTep — 6 wrT.

HoytOyku — 12 .

IIpoepammnoe obecneuenue:

- Tinkercad

- Repiter Host

- Cura

Y4eOHO-MeTOAMYECKOE 00eceueHne MPOrpaMMbl

ObecnieueHre mporpaMMbl  TPEAYCMAaTPUBAET HAIWYUE  CIEAYIOIINX
METOJMYECKUX BHUJIOB MTPOTYKIINH:



* D3JIEKTPOHHBIC YYEOHUKU;

* DKpaHHBIE BUJECO JIEKIMH, Screencast (3KpaHHOE BHJICO 3aIUCHIBAOTCS
CKPHHIIIOTHI (CTaTUYECKHUE KaAPBI SKpaHa) B TUHAMHUKE;

* BUJCOPOIIUKY;

* uHPOpPMAIIMOHHBIC MaTepuajbl Ha CcaiTe, TMOCBAIICHHOM JTaHHOU
JIOTIOJTHUTEIHHON 00111e00pa30BaTeIbHON IpOrpaMMe.

[To pe3ynbpTaTam paboT BCEHl TPYyMITBI OYJET CO3AaBAThCSI MYITbTUMEINITHOE
WHTEPAKTHUBHOE W3JaHHWE, KOTOPOE MOXHO OYIeT HCIOJb30BaTh HE TOJBKO B
Ka4ecTBEe OTYCTHOCTH O TPOJICTAHHOW padoTe, HO W KaK y4eOHBI MaTepua s
CJICTYIONTUX TPYIIT 00YYaIOIIUXCSl.

NudopmanuonHoe odecrieyeHne NporpaMmbl

HNuTepHeT-pecypcebl:

1. Repetier Software [7eKTpOHHBIH pecypcl]: URL:
https://www.repetier.com (mata ooparmenus 24.05.2023)

2. Slic3r - G-code generator for 3D printers [anexkrponnsiii pecypc]: URL:
http://slic3r.org (mata ooparmenus 25.05.2023)

3. Tinkercad. Cucrema TpEeXMEPHOIO MOCIUPOBAHMS [3JICKTPOHHBIH
pecype]: URL: https://tinkercad.com (mara obpamienus 24.05.2023)

4. Bcesnatoumit cailT mpo uepuenue. OHnaiH y4yeOHMK — YepueHue
[anexTponuslii pecype]: URL: http://cherch.ru (mata oopamienus 24.05.2023)
5. Kowmmneiotepnas rpaduka u anuMauuss — Render.ru [3neKTpoHHBII

pecypc]: URL: http://render.ru (marta oopamenus 24.05.2023)

OueHOYHBIE U METOAUYECKHE MATEPUATBI

Bcest onieHouHas crcteMa AeMUTCS Ha TPH YPOBHSA CIOXKHOCTH:

1. OOyyaromuiics MOKET OTBETHTh Ha OOIIME BOMPOCHI MO OOJIIINHCTBY
T€M, C TIOMOMIIbIO TIEAarora MOXXET TMOCTPOUTh M OOBSICHUTH MPUHIUI
MOJICTUPOBaHUSI 00BEKTA.

2. OOyuaromuiics OTBEYaeT Ha BCE BOIPOCHI, TOJHUMAEMbIE 3a MEPHOJ
oOyJeHus.

3. OOyuaromuiics OTBEYaeT Ha BCE BOMPOCHI, MOJHUMAEMbIC 3a TEPHO]]
oOyueHusi. MoXeT CcaMOCTOSTEIbHO TOCTPOUTh M OOBACHUTH  JTaIlbl
MOJEeUpOBaHUsl 00beKTa. [IpOsIBUI MHUIIMATHUBY MPHU BBHIMOTHEHUN PaOOTHI WIH
npoekTa. BHocHI ipeyioxKeH sl, UMEIOIUE CMBICI.

Kpome TOrO, Bechb Kypc HENHUTCS Ha paslenbl. YCHeXd OO0ydaroIIerocs
OLIGHUBAIOTCS TaK KE M 0 pasieiam:

— Teopus;

— MPaKTHKA;

— KOHCTPYKTOpPCKasl 4acTh.



https://www.repetier.com/
http://slic3r.org/
https://tinkercad.com/
http://cherch.ru/
http://render.ru/

COJIEP)KAHUE YYEBHOM ITPOI'PAMMBI

Paznen 1. Texuunka 6e3onacuoctu (4 4.)

Tema 1. Texauka 6e30macHOCTH

['eomeTpuyueckue Tena U UX MPOCKIUHU, YCBOCHUE MOHATUM T€OMETPUUECKUX
dbopm Bpomnoe 3ansarue. llenn u 3amaun. M3yueHne WHCTPYKIIMU IO TEXHHUKE
0€30IaCHOCTH U MpaBUIaM TTOBEJCHUS B KOMITBIOTEPHOM KJlacce

B  xaOunHeTe  BBIYMCIUTEILHOM TEXHUKH  HEOOXOJAMMO  coOJoaaTh
OTpENICJICHHbIC TpaBWja TIIOBEJACHUS B CBSA3M C HAJIMYUEM  BBICOKOTO
AIEKTPUUYECKOTO HAIPSIKESHHUS.

Pa3znen 2. Teoperuueckne ocHOBbI 3D-moxeupoBanus (12 4.)

Temsr 2-5. O630p Bo3mokHOcTe#t Tinkercad. BeimonHeHrne y4eOHBIX 3aad.
Beimonaenune npaktrueckux 3aganuii B Tinkercad Cucremsr CAD u CAM. OGmiue
OIPEENICHUS U MIOHATHA MIPU CO3AaHUHU TPEXMEPHBIX OOBEKTOB.

Teopusa. DnemeHThl uHTepdeiica NporpaMmbl: TIJIaBHOE MEHIO, TaHENb
VIOPABJICHMS, CTPOKA COCTOSIHHMS, IMaHEIb HHCTPYMEHTOB. KomaHabl TriIaBHOTO
MeHI0. OCHOBHBIE TPYNIIbl HHCTPYMEHTOB, UX Ha3HaueHue. Pabora ¢ kaMepou.

Co3naHre HOBOTO JOKYMEHTA, OTKpPBITHE JOKyMEHTa, IyOJUpOoBaHUE U
COXpaHEHHUE JIOKYMEHTOB.

Ilpakxmuxa. 3HakoMcTBO ¢ mporpammoit 3D MopenupoBaHusi, co3gaHHe
IIPOCTEUIINX ITPEIMETOB.

Pa3znea 3. Ilporpammusie cpeacrsa 3D moaenupoBanus (10 4.)

Tembr 6-9. TpexmepHas monenb. [IpUHIUIIBI TPEXMEPHOTO MOJIETHPOBAHUS.
O030p CyLIECTBYIOLUIMX MPOrpamMM JUIsl TPEXMEPHOTO MOJECIMPOBAHUS MOJIEIEH.
CymectByromniue online-0a3sl ¢ roToBIMU 3D-MOACISIMU.

Teopus. VI3ydyeHne CBOWCTB CTaHIaPTHBIX OOBEKTOB MMAHEIN UHCTPYMEHTOB.

HybnupoBanne 00bekTOB. llepemenienue u  yaajieHWe  OOBEKTOB.
['pynmnpoBka.

OcHOBBI paboTel ¢ oObekTamu. Co3laHue TeOMETPUUYECKHX OOBEKTOB:
MPSIMOYTOJIbHUKA, DJUIMIICA, 3BE€3/ U T.JA., CKPYTJIEHUE YTJIOB, YAaJICHHE O0BEKTa
WM TpyMIbl 00beKTOB. NHCTpYyMEHTHI BBIJIEIEHHS OOBEKTOB.

Ilpaxmuxa. PaboTa ¢ OCHOBHBIMH OII€pallisIMH, BeIIOIHsIommxcs Tinkercad.
VYrpaBneHnue KkaMepoil u nepeMenieHne 00beKTOB.

Boigenenne u KONMUPOBAaHHE OOBEKTOB, IMEPEMEIICHHWE U HCIOIb30BaHHE
HampaBistomux.  [IpeoOpazoBaHnne  OOBEKTOB, METONBI  IMEPETACKUBAHUS,
MacmtabupoBaHue, BpalieHue, TpaHchopmaius (GOpMbl, MHOXKECTBEHHbIC
npeoOpa3oBaHuUsl.

PabGota ¢ ocHoBHBIME 0OBbekTamu B Tinkercad.

Paznen 4. Caaiicunr 3D-00bexToB (18 4.)

Tembr 10-15. Yto mpeacrasnsier coboil mpornecc 3D-neuatu? Wcrtopus
BO3HUKHOBEHHUS M pa3BuTHEe TexHoyioruu 3D-meuatu. OOmue cenenus o 3D-
npuHtepax u 3D-neuatu. Texnonorun tpexmepHor nedatu. Cocrapistomue 3D-
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npuHTepa, npuHIKN padoTel. Knaccudukamust 3D-puHTEPOB MO OCAM JIBUKEHUS
sKcTpynepa u miatdopmbl. TexHuka 6e30nacHOCTH Mpu padoTe ¢ 3D nmpuHTEPOM.
Hacrpoiika 3D-nipuntepa. O630p CAM Cura u Slic3r. [loaroroka 3D-monenu
neyarTH.

Teopusa. Tpexmepuble Moaenu, 3D-anumaruu u  3D-daitnel  npoekra.
CocraBubie yactu 3D-moxenu. Pacmupenuss 3D-uzoOpakenumii: .obj, .igs, .stl,
.3mf. O630p cymecTByoOMUX MaTepuayioB st 3D FDM-nieuaTw.

Ilpaxmuxa. VImnopTt Mozeneit B coOCTBeHHbIE MPOoekThl. OOMEH B rpymmax
3D Momenamu.

Paznen 5. Komno3nuuonnoe npoexktupoBanmue (28 4.)

Tembr 16-19. IlpakTtmueckas paborta B mporpamme Tinkercad. IMoctpoiika
yeprexka neranu o 3D moaenu. OtpaboTka HaBBIKOB paboThl Ha 3D mpuHTEpE.
O6paboTka HalleuaTaHHOW MOJICTIH.

Ilpakmuka. ANTOPUTM CO3/IaHUS TBOPYECKOTO MPOEKTAa C MCIOJIb30BAaHUEM
BO3MOJKHOCTE#H cepBuca Tinkercad.
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YUYEBHbBIA IIJIAH

Ne KosmuecTBo yacos DopMbI
n/n HaumenoBanue pa3jiesion, aTrecranumn/
TeMbI Bcero (Teopusi|lIpakrunkal KOHTPOJIA
4acoB
Pa3nes 1. Texunka 6e3onacHocTH
1 Texnuka Ge3omacHoCTH
['eomeTpuueckue Tena u UX NPOCKIIHH, 4 1 3 VYcrHblit
YCBOCHHE MOHATUI r€OMETPUIECKUX oIpoc
hopm
Pa3nea 2. Teoperuueckue ocHoBbI 3D MogeMpoBanus
2. OOu1re onpeneneHus U MOHIATUS IPU 4 1 3
CO3JIaHMH TPEXMEPHBIX O0OBEKTOB. JauiT
3| Cucremsi CAD 1 CAE 8 1 7
Pa3nen 3. [Iporpammubie cpeacra 3D moaeanpoBanus
4. TpexmepHas mozeins. [IpuHIUIBL 5 i 2
TPEXMEPHOTO MOJECIIUPOBAHMSL.
7. 00630p CyIIECTBYIOIUX MPOTPAMM JIS V erHbi
TPEXMEPHOTO MOJEITUPOBAHUS 2 - 2
. orpoc
MoJieJIen.
8. CymectByromnue online 6a3sI ¢ 9 i 9
rotoBbiMH 3D Monensamu.
9. C_o3z[aHI/Ie COOCTBEHHOT'0 IIPOEKTA B 4 1 3 -
Tinkercad
Paznen 4. Caaiicunr 3D o0bexToB
10. UYro npencrasnser co0oil npouecc 3D
nedatu? O6mue ceeenus o 3D 4 1 3
npuHtepe u 3D neuatu.
11. Texnuka Ge3omacHocTH NpH padoTe ¢ 2 i 9 V e THAL
3D npunTepom.
orpoc
12. Cocrasinsiromue 3D npunTepa,
npuHIUN paboTbl. OCHOBHBIE 2 i 2
matepuainsl i1 3D FDM neuatn u ux
CBONCTBA.
13. SLA 3D npunTepsl 4 - 4
14. Hacrpoiika 3D npunrepa. O630p CAM 4 1 3 CootBercTBH
Cura u Slic3r. € 3a1aHHBIM
15. KPUTEPHUSIM
IToaroroska 3D momenu k me4ary. 2 - 2
Pa3nes 5. KoMno3unuonHoe npoeKTHPOBaHUe
16. [Mpaktrueckas padota B Tinkercad. 10 1 9
17. [Toctpoiika ueptexka aeranu no 3D 6 1 5
MOJIENN .
18 OtpaboTka HaBbIKOB paboThl Ha 3D 6 1 5 sanet
MIPUHTEpE
19 OO0paboTka HalleYaTaHHON MOJICITH 6 1 5
Bcero yacos 72 10 62
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KAJIEHJAPHBIN YUEBHBIN I'PA®UK

Ne Pe:xuM nesiTe IbHOCTH JlonmotHUTENbHAS
o01eodpazoBareibHAsI
o0mepa3BuBalOIas NporpaMma
TeXHMYECKOH HANPaBJIEHHOCTH
«OcHoBbI 3D-MonennpoBanus u 3D-
neyatu B Tinkercad»

1. | Hagano yuebnoro roaa 01.09.2024

2. | IlpomomxuTenbHOCTh yuyeOHoro nepuoaa | 36 yueOHbBIX HElelb

3. | IlpomomkuTenbHOCTh y4eOHOM HeenH 5 nHeit

4. | TlepnoaUYHOCTh Y4ECOHBIX 3aHATHI 2 paza B Hepenmo o 1 acy/ 1 pa3 B

HENEIIOo 110 2 Jyaca

5. | KonnuectBo yacos 72 daca
6. | OxoHyanue y4eOHOTO roa 31.05.2025
7. | Ilepuon peanusanuu nporpaMmbl 01.09.2024-31.05.2025
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PABOYAS ITPOT'PAMMA BOCIIUTAHUA

BocnurarenpHbplii  KOMIOHEHT  OCYIIECTBIISIETCS 1O CIIEAYIOIIUM
HaIpaBJICHUSAM OpraHU3alMK BOCIIUTAHUS U COLMATN3AlUNA 00YyYarOIUXCs:

1) rpaxk1aHCKO-TIaTPUOTHYECKOE;

2) HPaBCTBEHHOE M JTyXOBHOE BOCITUTAHHUE;

3) BOCITUTaHKE MTOJIOKHUTEILHOTO OTHOIICHHS K TPYIy ¥ TBOPYECTBY;

4) MHTEIUICKTYaJIbHOE BOCIIMTAHUE,

5) 3mopoBbecOeperaroiee BOCIUTAHUE,

6) mpaBoBOE BOCIIMTaHKE U KYJIbTYpa O€30MaCHOCTH;

7) BOCIIUTaHHE CEMEHHBIX IICHHOCTEH;

8) hopMupoBaHHE KOMMYHUKATUBHON KYJIBTYPHI;

9) 3KOJIOTMYECKOE BOCIIUTAHHE.

Lens — ¢opmupoBaHHE€ TapMOHUYHOM  JUYHOCTU C  MIUPOKUM
MHUPOBO33PEHYECKUM KPYTro30pOM, C CEPbE3HBIM Oara)koM TEOPETUYECKUX 3HAHHM
U MIPAKTUYECKUX HABBIKOB.

Ucnonb3yembie (GpopMbl BoCHUTATEILHONM paOOThl: BUKTOPUHA, SKCKYPCHUU,
UTPOBBIC MPOTPAMMBI, TUCITYTHI.

Mertonasl: Oecena, MUHU-BUKTOPUHA, HAOIIOJICHHS, CTOJIKHOBEHUS B3TJISJIOB
Y TO3ULIHM, TPOCKTHBIN, TOMCKOBBIH.

[InanupyeMbIii pe3ysabTaT: MOBBIIEHUE MOTHUBAIMU K M300pETaTEIbCTBY U
CO3/IJaHUI0 COOCTBEHHBIX Moeneil, CcHPOPMHUPOBAHHOCTh, HACTOUYHUBOCTH B
JOCTUKEHUHU UETU, CTPEMIICHHE K IMOJYyYECHHUI0 KAauE€CTBEHHOI'O 3aKOHYEHHOTO
pe3ynbTaTa; yMeHue paboraTh B KOMaHE, cPOPMUPOBAHHOCTH HPABCTBEHHOTO,
MO3HABATEIbHOIO 1 KOMMYHHUKATUBHOTO TOTEHIIMAIOB IUYHOCTH.

KaJsiengapHbli VIaH BOCIMTATEIBbHON PadoThI

HanpasJienust
Ne HasBanue MepONPUATHS, | gocnuTaTe ILHOIM padoThI ®opma Cpoku
n/n coOBITHA NPOBEICHUA | NpPOBEACHHUSA
1. WMHCTpyKTaX 10 TEXHUKE besonacHoCTh ¥ 310pOBBI | B pamkax CenTs0pn
0e30macHOCTH Ipu padote | 00pa3 KU3HU 3aHATUH
¢ 3/1 npunTepamMu
2. becena o coxpanenuu I'paxxnancko- B pamkax CenTs0pb-Mait
MaTepHalIbHBIX IEHHOCTEHN, | MATPUOTUYECKOE 3aHATUN
OepeKHOM OTHOILIEHUH K BOCIIUTAHHUE,
000pyIOBaHUIO HPABCTBEHHOE BOCIIUTAHHE
3. 3amuTa npoekToB BHYTpu | HpaBcTBeHHOE B pamkax Maii
TpyHIbI BOCITUTaHHUE, 3aHATUN
TPYJOBOE BOCIIUTAHUE
4. VYuyacTtue B copeBHOBaHUAX | Bocnimtanue B pamkax OxT1a0pb-Mait
Pa3IMYHOrO YpOBHS HMHTEIUICKTYaJIbHO- 3aHATUN
ITO3HABATEJIbHBIX
VHTEPECOB
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5. BcemupHblii 1eHb I'paxxnancko- B pamkax 3 nexabps
KOMITBIOTEPHOH rpaduku [IaTPUOTUYECKOE, 3aHATUN
HPABCTBEHHOE U yXOBHOE
BOCIIUTaHMUE;

BOCIIUTAHHE

CEMEUMHBIX LIEHHOCTEH

6. Co3naHue 1 pacredarka I'paxxmancko- B pamkax Maprt
3D-mozeneil, MOCBAMICHHBIX | TATPUOTUYECKOE, 3aHATUN
8 mapra — HPABCTBEHHOE U [yXOBHOE
MexnyHaponHoMy BOCIIUTaHMUE;

JKEHCKOMY JHIO BOCIIUTAHHE

CEMEUMHBIX LIEHHOCTEH

7. BricraBka pabot yyamuxcs | Bocnuranue B pamkax Maii
IIOJIOKUTEIILHOTO 3aHATUN
OTHOIIEHHUS K TPYLy U
TBOPYECTBY;
MHTEJUIEKTYaJIbHOE
BOCIIUTaHMUE;
¢dbopmupoBanue
KOMMYHHMKaTUBHOM
KYJIbTYPbI

Cnucok aureparypsl:

HopmaTuBHBIE PaBOBBIE AKThI

1. ®enepanbubiii 3akoH «O0 oOpa3oBanuu B Poccuiickoir deaepaunum» OT
29.12.2012 No 273-®3.

2. Yxa3 IIpesunenta Poccuiickoii ®@enepanun «O Mepax Mo peanusanuu

roCyJapCTBEHHON MOJMUTHKU B 00siacTu obpazoBanus u Hayku» oT 07.05.2012 No
590.

3. Vka3 Ilpesunenta Poccuiickoit ®Denepanuu «O MEpONPUATUSAX TIO
peanu3aluy rocyaapCTBEHHON coruaibHoM moauTukm» ot 07.05.2012 Ne 597.

4. Tlpukaz MunucrepctBa mpocBenienus Poccuiickoit @enepanuu ot 27
utons 2022 roma No 629 "OO6 yrBepxknenuu llopsimka opranuzanuud u
OCYIICCTBJICHUSI ~ 00Opa30BaTEIBbHONW  NIEATCBHOCTH 1O  JOTMOJHHUTEIBHBIM
00111e00pa30BaTeIbHBIM Mporpammam’.

5. IToctanoBnenne ['TaBHOTO TOCYAapCTBEHHOTO CaHUTApPHOTO Bpaya PD ot
28.09.2020 Ne 28 «OO6 ytBepxknenun canutapubix npasun CII 2.4.3648-20
«CaHuTapHO- JMHUIAEMHOJOTHYCCKAE TPeOOBaHUS K OpPraHWU3AMKM BOCIUTAHUS W
oOy4YeHHS, OTABIXA U O30POBJICHHS IETCH U MOJIOJCKH.

6. Pacnopsokenue IlpaButennctBa Poccuiickoit denepanuu ot 31.03.2022
roga Ne 678-p «O06 yrBepxaeHun KoHIENIMU pa3BUTHS JOMOJHUTEILHOTO
obpazoBanus nereit 1o 2030 romax.

7. Tllpuxaz MunuctepctBa oOpazoBanusi KanuHuHrpagckoi odmactu ot 26
utons 2022 roma Ne 912/1 "O6 yrBepxkaenun [lnana paboOThI MO peaau3aliu
Konneniuu pa3Butus JonoJHATEIBHOT0 oopazoBanus aeteit 10 2030 rona, | aram
(2022 - 2024 romel) B Kamununrpanackoir obmactu u llenmeBbIx mokasareneit
peanuzaiuu KoHnenuuu pa3BuTus JOMOJHUTEIBHOTO 00pa3oBanus Aeteit 10 2030
rojna B KanuHuHrpasackoi odaactu'.
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Jiist meyiarora JOMOAHUTENBHOTO 00pa30BaHUS:

1. T'epacumoB A.A. Camoyuwuress Iinkercad — CI16: BXB-ITetepoypr, 2020.
—245c.

2. JloBeirna A.A. 3] mpuatep u CAM/CAD cucrema. — M.: Dned UIIP,
2021. - 281 c.

3. I'puroppeB  JI. B., CrenmanoB II. B. BneypouHas aesTenbHOCTb
HIKOJIbHUKOB. MeTOoIUYecKrii KOHCTPYKTOp: mocobue mig yuutens. — M.
[Ipocsemenue, 2011. — 223 c.

JUIst yyarmmxcst ¥ pOJIUTENEH:
1. [Terpoe M.H., Monoukos B.Il. KommproTepnas rpaduka (+CD). —
CII6: ITutep, 2012 — 736 c.
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