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1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK.
1.1. lTogscHUTEIBLHASA 3AIIUCKA.

JlonmonHuTenbHas 061eo0pa3zoBaTenbHas oliiepa3BuBatomias nporpamma «3D
- MOJEIMPOBAaHMUS ¥ TPOTOTUIMPOBAHWE» TNPEIHA3HAYCHA i1 OOBECTUHEHUS
TEXHUYECKOUN HAIMPABIECHHOCTH.

[IporpamMma peanusyercsi B paMkax (eaepaqbHOro MpoeKTa «YCmex KakIoro
pebeHKkay HaIIMOHAJILHOTO MPOEKTA «O0pazoBanue» o CO3/TaHUIO
BBICOKOOCHAIIIEHHBIX MECT B JIOTIOJTHUTEIFHOM 00pa30BaHUH.

HopmaTtnBHO-nIpaBoBoe o0ecneyeHne NporpaMmbl

B nHacrosiiee Bpems conepikaHue, poiib, HAa3HAYCHUE U YCIIOBHUS pean3alliu
nporpaMM  JIOTIOJIHUTEIBHOTO  OOpa3oBaHWs  3aKpeIUieHbl B CIEAYIONIUX
HOPMATHUBHBIX JOKYMEHTAX:

®denepanbHbIil 3akoH 0T 29 nexadpst 2012 roga Ne 273-D3 «O06 obpa3oBaHuM B
Poccwmiickoii @eneparum» (cT. 2, cT. 15, ¢T.16, c1.17, ¢c1.75, cT. 79);

[Tpoext Konnenmmu pa3BuTHs JOMOJIHATEIHHOTO 00pasoBanus aerer 1o 2030
roja;

[Tpuxa3z Munnpocsemenuss PO ot 09.11.2018 roga Ne 196 «O6 yTBepx)aeHnn
[Topsinka opraHu3zanvd HW OCYIIECTBIECHHS O0O0pa30BaTEIbHON MEATEIHHOCTH TIO
JIOTIOTHUTEIHHBIM 00IIe00pa30BaTeIbHBIM MTPOTPAMMAM);

[Tpuxaz ot 30 centsiops 2020 r. N 533 «O BHeceHUU W3MEHEHUH B MOPSIOK
OpraHu3allid ¥ OCYIIECTBIECHHUA  OOpa30BaTEIbHOM  JEATEIBHOCTH  TIO
JOTIOJTHUTENBHBIM 00111€00pa30BaTEIbHBIM MIPOTpaMMaM, YTBEP>KIECHHBIN MPUKa30M
MunucrepctBa npocsemienus Poccuiickoit deneparuu ot 9 Hosa0pst 2018 r. No 196y;

Meroanueckiue PpEeKOMEHJAMH TI0 TMPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
obmepazBuBatonux nporpamm Ne 09-3242 ot 18.11.2015 rona;

CIT  2.4.3648-20  CaHuTapHO-IIIUIEMUOJIOTHYECKHE  TpeOOBaHUS K
OpraHW3alysIM BOCIUTAHUS W OOyYCHHs, OTIAbIXa W O3JO0POBIICHHUS JCTCH W
MOJIOJICXKHU;

Hopmamuenvie 00Kymenmul, pezyaupyroujue ucnonb3o8anue 3J1eKmpoHHo20
00yuenus u OUCMAHYUOHHBIX MEXHOTN02UIL:

[Tpuxaz MunucrepctBa obpazoBanus u Hayku PO ot 23.08.2017 roma Ne 816
«I[lopsimox TpUMEHEHHWsT OpTraHM3alMsIMH, OCYIIECTBISIOMNUX 00pa30BaTEIbHYIO
JESTENIbHOCTh ~ DJIGKTPOHHOTO  OOYYeHMs, JUCTAHIIMOHHBIX  00pa30BaTeIbHBIX
TEXHOJIOTHUI MPHU pean3aiiii 00pa3oBaTeIbHBIX TPOTPAMM)

«Metonnueckue pekomeHaanuu ot 20 mapra 2020 1. mo peanusanuu
o0pa30BaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEAHETrO
oOmero oOpa3oBaHus, 00pa30BATEIBHBIX MPOTPAMM CPEIHETO MPOPECCHOHATBHOTO
oOpa30BaHUs U TOTIOJHUTEIBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM C MPUMEHEHUEM
AJIEKTPOHHOTO OOYYCHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIIY;

Jlokanvnvle akmul 2umnazuu:

YcTaB ruMHa3uy,



[Tonoxxenne 00 oOpraHM3ald W OCYHIECTBICHHMHM  00pa30BaTeNIbHOM
JeSITETLHOCTH IO JIOMIOJHUTEIBHBIM 00Iepa3BUBAIOIINM MPOTPaMMaM B TUMHA3UH.

[lonoxkxenne o0  pa3paboTkKe, CTPYKType H  TOPAOKE  YTBEPIKICHUSA
JIOTIOJTHUTEIHHON 00IIIepa3BUBAIOIICH TPOTrPAMMBI.

[lonoxkeHne © pealu3alMd  JOMOJHUTENBHBIX  0011€00pa30BaTEeNIbHBIX
OporpaMM C HCHOJB30BAaHUEM D3JEKTPOHHOTO OOy4YeHUS H  JIUCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHUH.

[lonoxkeHne © pealu3alMd  JOMOJHHUTENBHBIX  0011€00pa30BaTEeNIbHBIX
IporpaMM B ceTeBoi (hopme.

[TonoxxeHne O TOpSAKE MPOBEACHUS BXOAHOTO, TEKYIIETO KOHTPOJIS,

ATOTOBOTO KOHTPOJIS OCBOEHUS 00yJarOIIMMHCS JIOTIOJTHUTEILHBIX
oOIIepa3BUBAIONIUX  IPOTrpaMM, TMPOMEXKYTOYHOM W  HTOTOBOM  aTTeCTallud
oOydJarommxcs.

[lopsogox  mpuema, mepeBoja M OTYHMCIEHUS  OOydaloIIUXcs IO
JIOTIOJIHUTEIBHBIM OOIIepa3BUBAIOLINM IIPOTrpaMMaM.

[Topsimok odopMieHUs BO3HUKHOBEHHUS, NMPUOCTAHOBICHHUS W MPEKpaIICHUS
OTHOUIEHUI MEX1y THMHAa3Uel U POJUTENSIMU (3aKOHHBIMU IIPEICTABUTEIISIMH ).

Cpoxk ocBoeHusi nporpamMmmal: 1 rox o0yueHusl.
YpoBeHb 0CBOCHHS POTPAMMBI:
1 ron oOyueHus - 6a30BBIi.

HanpaBijieHHOCTh IPOrpaMMbl: TEXHUYECKASL.

JIONOJIHUTEIbHOCTD 110 OTHOUIEHUIO K Mporpammam oOuiero o0pa3oBaHUs —
nporpaMMa paciidpsieT ¥ yriayOsisgeT 3HaHus OOydaroluXCsli MO TEXHUYECKUM
JUCHMIUIMHAM, [IOJIyY€HHbIE B IIKOJE, a TakKe 3HAKOMHUT OOydaroluxcs co
3HAHMSIMU, HE BXOJSAUIMMU B IIKOJIBHYIO IPOIPaMMY.

HoBu3zHa jgomnosHuMTEbHOW oO0mepa3BuBawieii mnporpammbl  «3D-
MOJICJIMPOBAHUE U MPOTOTUIIMPOBAHUEY» 3aKJIIOYAETCS B COEIMHEHUH TEOPETHUYECKOTO
W TPAKTUYECKOr0 MaTepuayia, Merojax U (QopMax opraHuzanuu ydyeOHOU
nestenbHocTH. [Iporpamma mo 3D-monenupoBaHUIO HampaBieHa Ha TOIATOTOBKY
oOy4Jaronmxcs K UX MHXeHepHoMy Oyaymemy. Ha 3ansaTusix pedstam npeniaraercs
NpEeACTaBUTh ce0s B pPa3HbIX pOJIAX: KOHCTPYKTOpa, HHXKEHEpa, XyAOKHUKA
BU3yanu3atopa u Jp. Mcronp30BaHME HOBEMIIMX KOMIIBIOTEPHBIX MHPOTpaMM s
paboThI C TPEXMEPHBIM MAaTEPUATIOM U YEPTEXKaMU SBIIAETCS BaXKHOU OTIMYUTEIIbHON
OCOOCHHOCTBIO JIaHHOM NMPOrpaMMbl OT MHOTHX APYTHX, NMPEAJIOKEHHBIX B paMKax
CUCTEMBI IONOJHUTEILHOTO 00pa30BaHMUs.

OTiimunTesbHAS OCOOCHHOCTH JAHHOM TMPOrpaMMbl 3aKJIIOYAETCS B
COOJIIOJICHNN TIPUHIIUIA MPEEMCTBEHHOCTH B OOy4YeHUU M paboTe ¢ MPOrpaMMHBIM
IPOAYKTOM, HA4YMHAsl CO IIKOJbHOM CKaMbH M 3aKaH4YMBas IPOU3BOJCTBOM H
HAaIlpaBJIEHA Ha TMOJIyYEHHWE HABBIKOB JAM3ailH - MPOEKTUPOBAHUSA, JAIOIMIMX
MpeaCTaBlIeHNE O TPO(PecCur MPOMBILIIIEHHOTO TU3aiiHepa.

B npouecce peanuzanuu OporpamMmbl  IPEIOCTABISIOTCS YCIOBUS IS
co3aHusi COOCTBEHHBIX MpOeKkTOB. (ObecrieueHre aKTUBHOTO  y4yacTus B



BBICTABOYHBIX MEPONPHUITUSAX U B MEPONPUATUAX COPEBHOBATEIIBHOIO XapakTepa B
JOTIOJTHUTEIHLHOM 00pa3oBaHuu chepe HaydYHO-TEXHUYECKOTO TBOPUECTBA.

AKTYaJIbHOCTh TPOTrpaMMbl. YUHUTHIBas, 4YTO TIOJATOTOBKA OYyIyIIHX
VH)XCHEPOB SIBJISICTCS CTPATETMYECKOM 3a/1au€ii B MHHOBALMOHHOW JESITEIBbHOCTH
KaXXJIOr0 TOCy/1apCTBa, MPaBUTEILCTBO PD COBMECTHO ¢ OM3HECOM MOJIEPKUBAIOT
pa3BUTHE  KPYyHHBIX  OOpa3oBaTEIbHBIX  IMPOEKTOB,  HANpaBJICHHBIX  Ha
CTUMYJINPOBAaHHWE W3y4YeHUs] TexHuueckux Hayk. Dongom «BompHoe [leno» B
naptHepcTBe ¢ WorldSkills Poccusi, mpu momnepxkke AreHTCTBa CTpATETHYECKUX
WHALMATUB, MuHucrepcTBa NpOMBIIUIEHHOCTH W ToproBiau P®, Mununcrepcrsa
oOpazoBanuss ¥ Hayku P®, Obula MWHUIUMUPOBaHA MporpaMma  paHHEH
npoopueHTallMd ¥ OCHOB  MPO(PECCHOHANLHON  MOJTOTOBKM  IIKOJHbHUKOB
JuniorSkills, rme B 4ymciie mpoyMx pa3BUBAIOTCS KOMITETEHIMH «MHKXCHEPHBIH
nu3aitHi—CADy, «[IpoToTunupoBaHue.

B pamkax  nporpammbl  oOyyaromuecss — OCYHISCTBJISIIOT — HAay4HO-
HCCJIEIOBATENBCKYIO JIEITEIbHOCTh, pA0OTAIOT TI0O METOJY MPOEKTOB, YTO MO3BOJISIET
HE TOJIbKO aKTHBHO BOBJIEKATh JETEH B MPOIIECC CaMOOOpa30BaHUsI U CaMOPA3BUTHS,
HO U CIIOCOOCTBYET UX NPOpheccuoHanbHoll OpueHmayuu.

[IpodopueHTaiioHHas ~ HaMpaBICHHOCTh  MPOrpamMMbl  sABJIsETCH €€
HEOTHEMJIEMOM YacCThIO, MOCKOJIBKY MO3BOJUT OOyYarolmMUMCsli MOMpoOOBaThH CBOU
CUJIbI B OCBOCHHMM MPOGECCHOHAIBHBIX KOMIIETCHIIMI TaKUX CHEHHAIBHOCTEH, Kak
«Umxeneper CAD (cdepa MHKEHEPHOTO MPOTOTHIIMPOBAHHS)», «YHUBEPCATbHBIC
3D-monemneps! (moaroroska ¢aitnos k 3D-neuatn)», «3D-ckyapOTOPB» U ApyTHE.

Ilemaroruveckasi mesecoodOpasHocTs nporpammsbl «3D-monenupoBaHue u
MPOTOTUITUPOBAHKEY 3AKITIOYAECTCS B TOM, YTO OHA MO3BOJIIET B YCIOBHSIX TIYOOKHX
U3MEHEHU COIMAaIbHO-3KOHOMHYECKON CpEeIbl, MPOUCXOMSAIIMX B POCCHUUCKOM
o01ecTBe, e 0co0yr poiib MproOpeTaeT mpobdiieMa aanTaluKi MOJAPOCTKOB K 3TUM
VM3MEHEHUSIM, IOATOTOBUTH UX K JAJIbHEUIIEH CAMOCTOSITEIbHOM TBOPUYECKOMN KU3HHU.

[Iporiecc peanusanuu TPOrpaMMbl CIIOCOOCTBYET MPOIECCY KOJUIEKTUBHOTO
TBOPYECTBA, MPUBUBAIOTCS HABBIKU NMPO(HECCUOHATBHOM NESITEILHOCTH.

[Iporpamma cocTaBieHa C y4yeTOM TpeOOBaHUN COBPEMEHHOM IMEIaroTvKu,
YUYUTBHIBAET JUYHOCTh PEOCHKA, €ro WHIWBUAYaJbHbIE OCOOCHHOCTH, CKJIOHHOCTH,
XapakTep, COLUANbHBIA 3aKa3 poAUTENEH, MOTPEOHOCTH OOYyHarOUIUXCSl B pa3BUTHUE
TBOPYECKUX CIIOCOOHOCTEHN.

AJpecar nporpaMmabi:

1 rox oOyuenus - 13 - 17 ner

B sTOoM BO3pacTe XOpOIIO pa3BUTHl MEXaHWYECKas MaMsiTh, MPOU3BOJIHLHOE
BHUMAaHHE, HATJIAIHO-00pa3HOE MBIIUICHUE, 3apPOKIAETCSl MOHATUIMHOE MBIIUICHUE
Ha 0ase JKM3HEHHOTO OTBITA, PA3BUBAIOTCS TMO3HABATEIHHBIE U KOMMYHUKATHBHBIC
YMEHHUS U HaBBIKU, IPOCTPAHCTBEHHOE MbIIIEHUE. [[151 HUX XapaKTepeH UHTEpeC K
OTIpeJICIICHHBIM 00JIaCTAM 3HAHUH, IpodecCuoHaIbHAS OPUCHTAIIHS.

O0beM nporpamMmal:

[lepBbiii rog o0yuenus — 144 vaca

(mepBbIit MOAYIL — 64 yaca; BTopoi MoayJib — 80 yacos).



dopma oO0ydeHHMsi: OYHAsl, C WCIOJb30BAHUEM PECYPCOB IIIEKTPOHHOTO
oOy4eHus, Mpyu HeOOXOAUMOCTHU UCIIOIb30BAHUE JUCTAHIIMOHHBIX TEXHOJIOTUH.

@opMbl 3aHATHH: 11 OYHOTO OOy4YEHHUs dYalle BCErO0 TMPUMEHICTCS
KOMOWHUPOBAHHBIC M TPAKTHYECCKUE 3aHATHSA. A TakKe HETPaAUIIMOHHBIE (DOPMBI:
KOHKYPCBI, BBICTABKHM, 3KCKypCHH, MacTep — Kiaccel. lIporpamma cocraBiieHa c
Y4€TOM TPEOOBAaHUU COBPEMEHHOW MEAAroruku, YUYUTHIBACT JTUYHOCTH peOEHKA, €ro
WHJMBUAYaJIbHbIE OCOOCHHOCTH, CKJIIOHHOCTH, XapakTep, COLMAIbHBIA 3aKa3
ponuTenei, MOTPEOHOCTH yYalIuXCcs B pPa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U
OpraHu3alyy J0Cyra.

[Ipu peanuzanuu mnporpammbl ¢ ucnonb3zoBanueM 20 u JIOT BO3MOXKHBI
cienytouue GopMbl TPOBEICHUS 3aHATUM:

- Buneokondepenuus — o0ecrieyuBaeT AByXCTOPOHHIOW ayAHO- U BUJIEOCBA3b
MEXIy TmemaroroMm W oOywaromumucs. [IpeumymiectBom  Takod — QopMbI
BUPTYaAJIbHOTO OOIIEHUS SIBJISICTCS BU3YaJbHBIM KOHTAKT B PEKHUME PEaIbHOTO
BpeMeHUu. OxBaThIBaeT OOJIBIIOE KOJUYECTBO YYACTHUKOB 0OOpa30BaTEIHLHOTO
npoiecca.

- YaT—3aHATHUS — 3TO 3aHATHUS, KOTOPBIE MPOBOASTCS C UCIOJIH30BAHUEM YaTOB
- DJIEKTPOHHON CHUCTEMbI OOIICHUS, IPOBOJIUTCSI CHHXPOHHO, TO €CTh BCE YYaCTHUKHU
HMMEIOT JIOCTYII K 4aTy B PEKUME OHJIAMH.

- OHnallH—KOHCyJbTalUM — 3TO0 Haubonee >PdexkTuBHas  dopma
B3aMMOJICUCTBUSL MEXAYy TMeaarorom u oOydaronumucs. [lpenmyiecTBo Takux
KOHCYJIBTALIMM B TOM, 4TO, KaK MpU ayJAHO U TeM 0oJiee BUIAEO KOHTAKTE, CO3/AAETCS
MaKCUMaJIbHO TNpUOMIKEHHAsT K peaJbHOCTH aTMmocdepa >xkuBoro oOmeHus. K
HanOoJiee TMPUEMJIEMBIM JUIsl JOMOJHUTEILHOIO O00pa30BaHUS MOXKHO OTHECTH,
Takke, Takue (OopMbl KaKk MacTep KJIacChl, TUCTAHIMOHHBIE KOHKYypca, (hecTUBaIH,
BBICTABKHU, 3JIEKTPOHHBIE SKCKYPCHH.

Pesxkum 3aHATHM.

3ansaTus npoBoasaTcs 1 pa3 B Hepento mo 3 yaca.

[TepBbie 30 MUHYT OTBOAATCS Ha PabOTy B OHJIAH pEXUME, BTOPHIE — B
oduiaiiH pexumMe B MHANBUYAJIbHON paboTe M OHJIalH KOHCYJIbTUPOBAHUHU.

B pamkax onnaitn 3ansaTuii nocpeactBom ruiardopm: Webinar, Zoom, Skype,
Google u npyrue, nmegaror NpeaOCTaBIISAET TEOPETHUSCKUN MaTEepHal Mo TeME.

B odnaiin pexxuMe NOCPEICTBOM COLMAIBHBIX CETed W MECCEHIKEPOB
oOy4JarommMmMcsl Tepenaercs BHJIE0, MPE3CHTALMOHHBIA MaTepHall ¢ WHCTPYKLHEH
BBINIOJIHEHUS 3aJaHUI, MacTep-KIJIACChl U IPYTOE.

Oco0eHHOCTH OpraHu3anum 00Pa3oBaTeJIbHOI0 MPOIEcca.

3aHsTUs TpynmnoBble. B pamMkax TpynmoBOro 3aHATUS MPOBOJUTCA IO
HEO0OXOMMOCTU Y MHIUBUTyalIbHAs paboTa.

1.2. lesn u 321244 MPOrpaMMbl
Iean» mporpaMmpl: pacKphITh TaJaHTHl OOYUYaIOMIMXCS B OOJACTH JTU3aliH-

MPOEKTUPOBAHUS U COACHCTBOBATH B UX MPOGHECCUOHATBHOM CaMOOTIPEAEIIEHUH.
3axaum mepBoro rojaa o0y4eHus:



Oobpa3oBareibHbIE:

(hopMupoBaHuE€ OCHOB [U3aH-MBIIUICHUS B PEHNIEHUH U TMOCTAaHOBKE

TBOPUYECKUX aHATIMTUYECKUX 3a]a4 MIPOCKTUPOBAHUS TIPEIMETHON CPEIbI;

O03HAaKOMJIEHHE C MPOLECCOM CO3JaHUs IU3aHH-NPOEKTa, €r0 OCHOBHBIMHU

ATalamy,

M3y4YE€HUE METOJUK MPEANPOCKTHBIX UCCIICIOBAaHUMN;

BBIpa0OTKAa  MPAaKTUYECKUX  HABBIKOB  OCYIIECTBICHHS  IIpolecca

IU3aUHEPCKOTO NMPOEKTUPOBAHUS;

(bopMupoBaHre HABBIKOB TU3aWHEPCKOTO CKETUYMHTA,

U3y4YEeHHE OCHOB MAKETUPOBAHUA U3 MPOCTHIX MATEPHUAJIOB;

¢dbopmupoBanue 0a30BBIX HaBBIKOB 3D-MoaenupoBaHus u

MPOTOTUIIUPOBAHUSA;

Pa3BuBarwimue:

Pa3BUTHE AHATUTUYECCKUX CITOCOOHOCTEN U TBOPUECKOTO MBIILICHUS,

pa3BUTHE KOMMYHUKATHUBHBIX YMCHHUN: HW3JI0KEHUE MbICIEH B UYETKOU

JIOTUYECKOM TMOCIIEI0BATEIbHOCTH, OTCTAaUBaHUE CBOEH TOYKHM 3pEHHUS,

aHaJIM3 CUTYallud U CaMOCTOSTEIbHbIM MOUCK OTBETOB Ha BOMPOCHI MyTEM

JIOTUYECKUX PACCYKACHUM;

pa3BUTHE YMEHHUs paboTaTh B KOMaH/E,

dbopmupoBaTh HAaBBIKH MPAKTUYECKON Hay4YHO-HCCIIEI0BATEIbCKON

JEeATENBHOCTA 00YYaIOIUXCS;

dopmupoBath yHHBepcaidbHble THOkme HaBbiku (SOft skills) XXI Beka,

HeoOX0IUMBbIE B JTI000 chepe NeaTeTbHOCTH: HaBbIKM MPOSKTHOW KOMaHIHOM

paboThl, HABBIKK PaOOThl € WHOOPMAIMOHHBIMU HCTOYHHKAMHU, HABBIKU

KPUTHUYECKOTO MBIIUICHHUS,, HABBIKM KOMMYHUKAIIMM, HABBIKA MPE3ECHTOBATh

pEe3yJbTaThl CBOEH ESITENBHOCTH.

BocnurareibHbie:

CIIOCOOCTBOBATh BOCHUTAHUIO UYYBCTBA TPAKIAHCKOW OTBETCTBEHHOCTH U

HEPaBHOAYUIHOTO OTHOLIEHUS K MPoOIeMaM OKPYKaIOIIEro MUPa;

CIOCOOCTBOBATH (hopMHpPOBaHHUIO MEXTHIHOCTHBIX OTHOIIICHUH,

HalpaBJICHHBIX HAa CO3JaHUE B KOJUIEKTUBE TPYIIbI APYKECTBEHHOU U

HETIPUHYXJEHHONH 00CTaHOBKH;

CIOCOOCTBOBATh BOCIIUTAHUIO I00POr0 OTHOLIEHUS K OKPYKAIOIIEMY MUPY;

CIOCOOCTBOBATh BOCIUTAHUIO TPYAOJt0OUS, BHUMATEIbHOCTH, YCUAYUBOCTU U

AKKypaTHOCTH.

I[lnanupyembie pe3yiabTaTbl OCBOEHHS TMPOrpaMMbl I[EpPBOro rojaa
o0yueHHs:

JInuHOCTHBIE PE3yabTATHI:

dbopMHupoBaHWEe KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIEHUU U

COTPYJHUYECTBE CO CBEPCTHHKAMHM, IETbMHU CTAPIIETO0 M MJIAIIIEr0 BO3pacTa,

B3pOCJIBIMH B TIpoliecce 00pa3oBaTelIbHOM, OOIIECTBEHHO IMOJIE3HOU, y4eOHO-

UCCJIeI0BATENbCKOM, TBOPUECKON U JPYTUX BUIOB JEATEILHOCTH;

pa3BUTHE JIO0O3HATENBHOCTH W (POPMUPOBAHME HHTEpPECAa K HU3YUYEHUIO

COBPEMEHHBIX TEXHOJIOTHUH;



COOJIIOJIGCHUM HOPM M TPaBWJI TMOBEIEHHUS, MPUHATHIX B 00pa30BaTEIbHOM
YUpEeKICHUY;

WHUIIMATHBA W OTBETCTBEHHOCTh 3a PE3yJbTaThl OOy4YeHHUS, TOTOBHOCTh U
CIOCOOHOCTh K CaMOPAa3BUTHIO U CaMOOOpPa30BaHMIO HA OCHOBE MOTHBALIMU K
00Oy4YEeHHIO U TO3HAHUIO;

pa3BUTHE UHTEIUICKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEN;

BOCIIUTaHHE OTBETCTBEHHOT'O OTHOIICHUS K TPYIY;

MeTtanpeamMeTHble pe3yJabTaThl:

IMOHMMaTh B3aWMOCBSI3b MEXAY IIOTPEOHOCTSIMHM IOJb30BaTENEd U
CBOMCTBaMU MPOEKTUPYEMBIX MPEIMETOB U MPOIECCOB,;

YMETh AaHAJIU3UPOBATh MPOILECCH B3aUMOJCUCTBUSL IIOJB30BATENSI CO
Cpenou;

YMETb BBISBIISITh U (PUKCUPOBATH MPOOJIEMHBIE CTOPOHBI CYIIIECTBOBAHUS
YyeJioBeKa B MPEIMETHON Cpefie;

yMeTh (G OPMYITHUPOBATh 33/1a4y Ha MPOEKTUPOBAHUE UCXOJIS U3 BBIABICHHOMN
poOJIeMBI,

yMETb pa30uBaTh 33/1a4y Ha ITaIlbl €€ BHIITOTHEHHS,

YMETh CaMOCTOSITENIbHO OIpPEACTSATh IENU CBOEr0 OOYYEeHHs, CTaBUTh H
dopMynupoBaTh A ce0s HOBBIC 3a7aud B MO3HABATEIBHON JESTEIBHOCTH,
pa3BUBAaTh MOTHBBI U MHTEPECHI CBOECH MO3HABATEILHOM JESTEIBHOCTH,
OBJIAJICHUE  JJEMEHTAaMU  CaMOCTOATEIBHOM  OpraHu3auud  y4eOHOH
ACSTENbHOCTH - YMEHHE CTaBUTh II€IM WU TUIAHUPOBATh JIMYHYIO Y4YEOHYIO
JeSITeIbHOCTh, OIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBbHOCTh TPYIIIBI,
IPOBOJIUTH CAMOOIICHKY YPOBHSI JINUYHBIX YU€OHBIX IOCTHXKCHHUI;
dbopmupoBanre MPUEMOB padbOThl ¢ MHGOPMALMEH, YTO BKIIOYAET B ceOs
YMEHHUSI TIOMCKa W OTOOpa WCTOYHMKOB HHGOPMAIMM B COOTBETCTBUU C
yueOHOM 3amadeil, a Takke MOHMMaHue WH(OpMAaIUU, TPEICTABICHHON B
pa3IUYHOM 3HAKOBOM (hopme - B BUIC TaOIUII, 1UarpamMmm, rpadukoB, pUCYHKOB
u Jp.;

pa3BUTHE KOMMYHUKATUBHBIX YMEHHUI M OBJIAJICHUE OTBITOM MEXITHIHOCTHOM
KOMMYHHKAIIMHM, KOPPEKTHOE BEJCHHE auajora M y4yacThe B JTUCKYCCHH, a
TaK)Ke y4acThe B pabOTe rpyIIbl B COOTBETCTBUU C 0003HAYEHHOU POJIbIO;
BJIa/ICHE METOJJaMH TIOMCKA 1 aHAJIW3a Hay4YHOU HH(OpMAIIHH.

IIpenmeTHbie pe3yJibTAThI:

YMEHHE HUCIOJIb30BaTh TEPMHUHOJIOTHIO MOJICITHPOBAHHS;

yMEHHE BJIQJIETh CIIOCOOAMHU MaKETUPOBAHUS U3 PA3IMYHBIX MATEPHUAJIOB;
ymeHue pabotath B cpene rpadudeckux 3D penakTopos;

YMEHHUE CO37]aBaTh HOBBIC MPUMHUTHUBHBIC MOJCIH U3 HMEIONIUXCS 3arOTOBOK
MyTeM pa3rpyNIUPOBKU-TPYNIUPOBKH YaCTEH MOJEIECH U UX MOIU(PUKAIINN;
YMEHHUE CO3/1aBaTh, MPUMEHATh U MPeoOpa3oBbIBaTh IpadUUYecKue OOBEKTHI
JUTSI pelieHusT y4eOHBIX U TBOPUECKHX 3a/1a4.

3axaum BTOPOro roaa o0y4eHus:
Oobpa3oBareiibHbIE:



BJIQJICHUE MIPOLIECCOM CO3/IaHUs MPOEKTAa U €ro ITalaMu,

BJIQJICHUE METOJUKAMU MPEIIPOEKTHBIX UCCIEI0BAHUMN;

BBIpa0OTKAa  TMPAaKTUUYECKUX  HABBIKOB  OCYIIECTBICHHS  IIpolecca
MPOEKTUPOBAHMUS,

BJIaJICHUE OCHOBHBIMH HaBbIKaMU 3D-monenupoBaHUs 151
MPOTOTUITUPOBAHUS;

PassuBarommue:

pPa3BUTHE aHATUTUYECKUX CIOCOOHOCTEN U TBOPUECKOTO MBIIICHUS,
pa3BUTHE KOMMYHMKAaTHUBHBIX YMEHMU. W3JI0)KEHUE MBICIEH B YETKOMU
JOTUYECKON IMOCENA0BATEIIbBHOCTH, OTCTAaUBAHHE CBOEM TOYKHU 3pEHUS,
aHaJIU3 CUTYallMd U CaMOCTOSITEIbHBIM IMOMCK OTBETOB Ha BOIPOCH IyTEM
JOTUYECKUX PACCYXKACHUN;

pa3BUTHE YMEHUS pabOTaTh B KOMaH/IE,

dopmupoBath yHuBepcadbHble ruOkue HaBbikk (SOft skills) XXI Beka,
HEOOXOAUMBbIE B JII000H chepe NesTebHOCTH: HAaBbIKU MMPOEKTHONM KOMaHHOU
paboThl, HABBIKM pabOTBl € WH(OOPMAIMOHHBIMU HCTOYHUKAMHU, HABBIKH
KPUTUYECKOTO MBIIIIEHUS], HaBbIKW KOMMYHUKAI[UU, HAaBBIKH IPE3€HTOBATH
pe3yJIbTaThl CBOEH AEATEIBHOCTH.

BocnuraresnbHble:

0003HAYUTh HEHHOCTh NHKEHEPHOT'O 00pa30BaHUS;

c(hopMHUpPOBaTh HABBIKK KOMaHIHON pabOTHI HAJl TPOCKTOM;

BOCITUTAaHUE CITIOCOOHOCTEN K caMOpeain3alii U CaMOPa3BUTHIO;
COPUEHTHPOBATh O0YUAIOUIUXCS HA TIOJTYyYEeHUE TEXHUUECKON CIEeMaTbHOCTH;
CHOCOOCTBOBATh COLMAIM3AIUMN OOYYAIOIIUXCS IyTeM MPHOOIIEHUS HUX K
COBMECTHON paboTe, a TaKKE€ COBPEMEHHBIM KYyJIbTYPHBIM TEHJICHLUSM B
chepe nuzaiiHa,

COBEPIICHCTBOBAHMUE YMEHHUs aJE€KBAaTHO OLEHMBAaTb M IIPEICTABIATH
pe3yabpTaThl COBMECTHOM WMJIM MHIVMBUAYAJIBHON JEATEIBHOCTH B IIPOLIECCE
CO3/J]aHus U TIPE3CHTALNU 00bEKTa IPOMBILIIIEHHOTO AU3aiiHa.

Ilnanupyembie pe3yabTaThbl OCBOEHHSI NPOrpaMMbl BTOPOro roja
00y4eHu:

JInuyHOCTHBIE Pe3yabTATHI:

dbopMupoBaHHEe KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  OOIICHUU |

COTPYJHUYECTBE CO CBEPCTHUKAMM, I€THbMHU CTApIIEro M MJAIIIETO BO3pacTa,

B3pOCJIBIMU B TIpOIlecce 0Opa3oBaTeIbHOM, OOIECTBEHHO MOJIE3HOU, Y4eOHO-

MCCJIEI0OBATENLCKOM, TBOPUECKOM U IPYTUX BUIOB JEATEILHOCTH,

pa3BuUTHE JHO0O3HATEIBLHOCTH W (OPMUPOBAHHE HWHTEpPECa K HU3YUYCHUIO

COBPEMEHHBIX TEXHOJIOTHH;

coONI0/IeHNe HOPM W TPaBUJ TIOBEJCHUS, MPHUHATHIX B 00pa30BaTEIHLHOM

YUPEKICHUM;

WHUIIMATHBA W OTBETCTBEHHOCTh 3a pe3yJbTaThl OOydYEHHWs, TOTOBHOCTh H

CITIOCOOHOCTh K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHUBAIIUU K

0Oy4EeHHIO U TTO3HAHUIO;



pPa3BUTHE UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

BOCITUTAHUE OTBETCTBEHHOT'O OTHOLIEHUS K TPYY;

MeTtanpeamMeTHble pe3yJabTaThl:

IIOHMMaTh B3aUMOCBSI3b MEXAY IIOTPEOHOCTSIMH IIOJb30BaTEIEd U
CBOMCTBaMU MPOCKTUPYEMBIX MPEIMETOB U MPOILIECCOB,;

YMEThb aHaJU3UPOBATh MPOIECCHl B3aUMOJCHCTBHUS TOJB30BATENA CO
cpenou;

YMETb BBIABJISATH M (DUKCHUPOBATH MPOOIEMHBIE CTOPOHBI CYHIECTBOBAHUS
YeJIOBEKa B MIPEAMETHOMN CPEAE;

yMeTbh (QOPMYIHUPOBATh 33/1a4y Ha NMPOEKTUPOBAHUE UCXOJI U3 BBIABICHHOMN
MIpOOJIEMBI;

yMETb pa30MBaTh 33J]a4y Ha ITaIlbl €€ BhIOJIHECHUS;

YMETh CaMOCTOSITEJIBHO OIpPEACNATh I CBOEro OOYy4YeHHUs, CTaBUTh U
(dopMynupoBath a5 ce0s HOBBIE 3aJaud B IO3HABATEJIBHON JESATEIBHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBLHOM IEATEIBHOCTH;
OBJIAJICHUE  JJEMEHTAaMU  CaMOCTOATEIBHOM  OpraHu3auud  y4eOHOH
ACSTENIbHOCTH - YMEHHE CTaBUTh II€IM U TUIAHUPOBATH JIMYHYIO YYEOHYIO
JESITeNIbHOCTh, OIICHMBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH TPYIIIHI,
MPOBOANTH CAMOOLIEHKY YPOBHSI IMYHBIX YUEOHBIX JOCTUKCHHUIA;
dbopmupoBaHue MPUEMOB padOThl ¢ WH(GOpPMALME, YTO BKIIOYAET B ceOs
YMEHHsI TOUCKa M OTOOpa HCTOYHUKOB HH(POPMAIIMM B COOTBETCTBUU C
yueOHOM 3ajayeil, a TakkKe NOHMMAaHHE HH(POpPMalUH, MPEICTABICHHOW B
pa3iauyHOil 3HAaKOBOM ¢opMe — B BHJE TaONMll, JAUArpaMM, TpauKoB,
PUCYHKOB U Jp.;

pa3BUTHE KOMMYHUKATUBHBIX YMEHUH U OBJIAJICHUE OMBITOM MEXJIMYHOCTHOU
KOMMYHHUKAIIMM, KOPPEKTHOE BEJCHHE [uajora M ydacThe B JUCKYCCHH, a
TaKXKe yJacThe B paboTe rpyIIibl B COOTBETCTBUU ¢ 0003HAUEHHOM POJIbIO;
BJIa/ICHUE 3HAHUEM 3TaIlOB POEKTHOM IeATEIbHOCTH.

IIpenmeTHbie pe3yJibTAThI:

BIIQJICHUE IMUPOKUM apCeHAJIOM TEXHUYECKUX CpEACTB, M CO3ITaHMS
TOTOBOTO WHXEHEPHOTO PEIICHHS;

YMEHHE HCIOJIb30BaTh WHKEHEPHBIC MPOTPAMMBI C UCIOJb30BaHUEM HABBIKOB
KOMITO3UINH U TIEPCTIEKTUBBI,

3Hanue rpadpuyeckux pegakropoB KOMITAC 3D V20), ucnosnp3oBanue ux ajis
M0JIa4 CBOETO WHKEHEPHOTO PEIICHNUS;

HayyaTcsl CO3/1aBaTh JIeTaliu, COOPKH, YEPTEkKHU JeTaliell u cOOpPOK, CO3/1aBaTh
MEXaHM3MbI U UX aHUMAIIHIO;

MOJTy4aT OMBIT pabOTHl KOMaHIHOW pabOTHI HaJ MPOEKTOM.

dbopmupoBanue Tpaduueckord KyJIbTyphl; (HOPMUPOBAHHE MPEACTABICHUS O
rpaduyecKkux CpeAcTBax OTOOpa)xKeHHs, CO3JaHUs, XpaHEHMs, Meperayd U
o0paboTku uH(OpMAIMU; pa3BUTHE OCHOBHBIX HAaBBHIKOB H yMEHUM
MCTIOJ30BaHUS YEPTESIKHBIX HHCTPYMEHTOB;

dopMupoBaHWE TPEACTaBICHUS OO0 OCHOBHBIX HM3yYaeMbIX TOHATHAX:
MPOEKIINs, KOMIUIEKCHBIN YepTekK, BU, pa3pe3, CEUeHHE;
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GopMmupoBaHUEe YMEHH MNPUMEHSATh TE€OMETPO - TpaduuecKue 3HaHUA U
YMEHUS AJIS pEIICHUS Pa3IMUHBIX MPUKIATHBIX 3a/1a4;

OBJIaJICHUE KOMITBIOTEPHBIMU TEXHOJIOTUAMHU MJI TOJMYy4YEHUsS TpapuuecKux
M300paKEeHH.
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1.3. Coaepxxanune mporpamMmmsl.
Y4eOHBbIH IJIAH.

Ne Koui-Bo 4yacoB DopmbI
n\n H KOHTPOJIst
a3BaHMe pasjea, TeMbl
Bcero | Teopusi | IlpakTtuka
1 moayan 64 23 41
1 BBenenune 2 2 -
1.1 Broanoe 3ansitue 2 2 - TectupoBanue
2 IMocTpoenne 8 3 5
NMepPCneKTHBBI
2.1. ITepcniekTrBa 2 1 1 [IpesenTanus
M300paKCHUS
2.2.-2.4. JluneiiHass  mepcreKkTHBa 6 2 4 Brinonnenue
(dbpoHTamBHAS ayTUTOPHBIX
MIEPCIICKTHBA) pabort
3 O0BéM. IMepenaua 4 2 2
00béma Ha Oymare
3.1. [TpaBuna nepeaadu 2 1 1 Omnpoc
00BpéMa
3.2. [TonsiTrie cBeTOTEHH 2 1 1 Brimonnenue
MPAaKTUYECKOTO
3aJJaHHsI
4 Marepuanbl. Ilepenaua 8 4 4
MaTepPHAJIOB HA Oymare
4.1.-4.2. N3o6paxenne GakTypsl 4 2 2 Keiic-3ananue
4.3-4.4. [Tepenaua bakTypsI 4 2 2 [IpesenTanus
IPEIMETOB n300pakeHHsI
5 OcBoenne HABBIKOB 42 12 14
MaKeTHPOBAaHUS u3
Pa3JIHYHBIX MAaTePHAJIOB
5.1. [TonsiTne «aepueHue» 2 1 1 TectupoBanue
5.2. ITousiTue 2 1 1 [Ipesenrarus
«TE€OMETPUYECKUE TeTa MaKeTOB
5.3 N3zyuenue OCHOB 2 1 1 [Tpe3enTarus
TEXHUYECKOT'0 YepUYCHHUS yepTexa
5.4. [TpaBuiia oopmieHus 2 1 1 Omnpoc
yepTeKen
5.5.-5.7. ITpoexkunoHHOE YepUyeHHE 6 3 3 IIpesenTanus
qepTexa
5.8. BBenenue B mpeamer 2 1 1 AHamuz
«MaxkeTHpoBaHHE» TEXHUYIECKOTO
3aJJaHMs
5.9. Martepuain, UCIoNIb3yeMbIit 2 1 1 JlemoHCTpanms
ISt U3TOTOBIICHUS MaKeTOB
pabounx MaKeToOB
5.10.-5.11. | Tpanchopmarus 4 1 3 IIpesenTanus
MIOBEPXHOCTH  IUIOCKOIO 00BEMHBIX padboT
JHcTa
5.12. HNHCcTpyMEHTHI JUIs 2 1 1 Brinonnenue
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NpUTPYKeHHs U (PUKcanun MPAKTUIECKOTO
CKJICCHHBIX JIeTajel 3aJlaHus
5.13.-5.14. | Pe3anue, CKJIEMBaHHE, 4 1 3 [Ipesenrarnus
danblieBaHus Mojiesieit
5.15.-5.19. | Co3nanue makera 10 2 8 CamocTosiTenpHast
pabora
5.20.-5.21. | Yuactue B KOHKYPCHBIX 4 - 4 3amuTa NpoeKTOB
MEPONPUSITUSIX
2 MOYJIb 80 35 45
1 BBenenue 4 3 1
1.1 Pons MamumuHON rpaduku YcTHBIN onpoc
B pa3nmuyHBIX  cepax 2 2 -
JKU3HU 00I1IecTBa
1.2 I'paduueckue CUCTEMBbI Brinonnenue
KOMIIAC. 3amnyck MPAKTUYECKOTO
2 1 1
nporpammel  KOMITAC. 3a7aHus
WHuTepdetic cucteMbl
2 Cpena uyepuenus 62 30 32
2.1 OcHoBHbIE AIIEMEHTHI Brimonnenue
pabouero OKHa 2 1 1 MPAaKTUIECKOTO
nokymenTta. dparmMent 3a/laHus
2.2 Jluanu. Macmirab [Ipesenranus
2 1 1 BBITIOJTHCHHBIX
pabort
2.3 [Toctpoenue [Tpe3enTarms
F€OMETPUYSCKHUX 2 1 1 BBITIOJTHCHHBIX
IPUMHUTHBOB pabot
24 [Toctpoenue yepTexa JemoHcTpanus
MPOCTEUIIMMHU KOMaHIaMH1 2 1 1 BBITTOJTHEHHBIX
C IPUMEHEHUEM MPUBSI30K 3alaHui
2.5 [Tanens pacCIINPEHHBIX JlemoHCTpanus
KOMaH]I. [TocTpoenue 2 1 1 BBITIOJIHEHHBIX
MapaJUIeITbHBIX TMPSIMBIX 3aJlaHuI
2.6 Jlenenne  xpuBOil  Ha 2 1 1 Keiic-3ananue
paBHBIC YaCTH
2.7 Brinonnenune
PenaktupoBanue oObBeKTa.
VYnaneHue o0OLEKTa U €ro 2 1 1 TpaKTHICCKOro
qacTeil 3amanus. Pabora
HaJ| OIKUOKaMH
2.8 3anuBka o0iacTell LBETOM 2 1 1 CaMocTosgTennpHas
BO ()parMeHTe pabota
Conpsixenus. [loctpoenue Pemenue
29 yepTeka IUIOCKOW JeTanu 2 1 1 MPOOJIEMHBIX
c 3JIEMEHTaMHU 3a1aq
COTIPSIKCHHUS
Co3manne neranu
IToctpoenue yepTexa c
2.10 fuiockon - ATl 1o 2 1 1 HCII0JIb30BaHUEM
UMEIoLIeics MOJIOBUHE
HU300paKeHHUS. KOMAHJIbI
CUMMETpUS
2.11 Cosmanue yepTexa. 2 1 1 [Ipesenranus
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Wznenue Yronok BBITIOJTHEHHBIX
Meb6enbpHbIiH pabor
212 [Ipesenrarnus
Bunwt, paspeser. Msnenne 4 2 2 BBI:HOJ'IHCHHI)IX
Omnopa Baina
pabot
2.13 ITpocteie pa3pe3bl 4 2 2 Keiic-3aganue
2.14 CrnoxHble pa3pessl 2 1 1 Keiic-3ananue
2.15 [Ipesenrarnus
rpadguaeckoro
Ceuenus 2 1 1 n300pakeHusT  C
HEO00XOIUMBIM
CeUCHHEM
2.16 MakponieMeHTHI, TectupoBanue
(bparmMeHTHl, TEKCTHI. 6 3 3
W3 nenue pacnpenenurenb
2.17 [TapameTpu3npoBaHHbII [Tpobnemuas
dbparmeHr. WUz nenue 6 3 3 CUTYyaIus
TOJIKATEb.
2.18 [IpencraBnenue
W3omerprueckue o
HpOeKILHH AeTAH 2 1 1 HN30METPUYECKOU
MPOEKIINU
2.19 CriocoOmr COCIMHECHHUS TectupoBanue
neraine. Pa3péMHBIE H 2 1 1
HEPA3bEMHBIE COCTMHEHUS
2.20 [IpesenTanus
[Moctpoenne  GonToBOTrO 2 1 1 cOOpOUHOTO
COEIMHEHUS yepTexa co
cnenudukanuen
2.21 [IpencraBnenue
M300pakeHUs
[TocTpoeHre MIMHUICYHOTO 5 1 1 CBEpJIEHHOTO
COEIMHEHUSI pe3pO0BOTO
OTBEPCTHS  TOJ
10000070)13:9%
2.22 OcHoBHBIE @IpaBWIa U TectupoBanue
UHCTPYKIIMU 1O pabore ¢ 2 1 1
3D npunTepom.
2.23 Pa3zpaGotka Moneneit ans 4 5 2 IIpesenTanus
nevatu Ha 3D npuHTepe. MOJEIIEeH
2.23. IlogroroBka K IeE€YaTH. 2 i 2 [Ipe3enranus
IleuaTs Moneneit MoJieJIend
3. Pemenne TBOPYECKHX 14 5 12
3aaa4
3.1. Brinonnenue CamocrosTenbHas
COOCTBEHHOTO TIPOCKTa M 10 2 8 pabota
nevats 3 D mozmeneit
3.2. 3ammra = TPOEKTOB | JemoHcTpamms
ydyacTHE B KOHKYPCHBIX 4 - 4 MIPOEKTOB
MEPOTTPHUATHIX
UTOro 144 58 86
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Conep:xanmne y4eOHOI0 IJIAHA MPOTrPAMMBI.
Moayas 1.

Pa3znes 1. BBenenne.

Tema 1.1. BBoaHoe 3ansiTHE.

Teopusi. 3HAaKOMCTBO ¢ KOJUIGKTHBOM. becema o JOCTHIKEHUSX HAYKH U
TEXHUKA C IIeJbI0 oOecredeHus: pasBuBaroiiero ooydenus. IlpaBuna paboTel B
7a00paTopuu, PEXKHUM 3aHATHM, OpraHu3anus padodyero Mecrta. 3HAKOMCTBO C
TEXHUKON 0€30TacHOCTH.

OcuoBel 3D MopenupoBaHusi. 3HAKOMCTBO ¢ Tmporpammamu st 3D
MOJICJIUPOBAHMUSI.

Kourtpoas. TectupoBanue.

Oo6opynoBanne. KomnploTep cTalinOHapHbIN, KOMITBIOTEPHAS MbIIIIb.

Pasznea 2. IlocTpoeHue nepcrneKTUBHI.

Tema 2.1. IlepcniekTHBA.

Teopusi. IlepcnextuBa. Bunasl nepcrektuBbl.  OCHOBHOE — MOHSTHE
IIEPCIIEKTUBBI.

IIpakTuka. Pabota c n300paxeHusMu.

Kounrtpoas. [Ipezentanus nuzoOpaxeHus.

Oo0opynoBanmne. KoMnbroTep CTallMOHAPHBIN, KOMIBIOTEPHAS] MBIIIb.

Tema 2.2.-2.4. JInneiinasi nepcnekTuBa (ppoHTATbHAS MEPCNIEKTHBA).

Teopusi. JIuneiiHass nepcnekTuBa (GpoHTAJBbHASI NepcneKTHBa). Tpu
coco0a, KOTOPBIM MOTYT OTOOpa)KaThCsl IMHUU B CLIEHE:

1) JIuHMM MOTYT MJITH BEPTHKAIBHO.

2) JIuHMKM MOTYT MATH TOPU30HTATIBHO.

3) JIuHMM MOTYT MTH O] HAKIIOHOM, CXOJISICh B TOUKE CXO0J1a.

IIpakTuka. PaGota c n3o0paxeHusMu.

KounTtpoas. BeinosiHeHne ayAUTOPHBIX paldoT.

Oo0opynoBanmne. KoMnbroTep cTallMOHAPHBIN, KOMIBIOTEPHAS] MBIIIb.

Pa3nen 3. O0ném. Ilepenaua o0béma Ha Gymare.

Tema 3.1. IIpaBuiia nepegayu odobema.

Teopus. [lonstue 06béMa. Uto nenaer 00beKT TpexMmepHbIM. Kak npeBpaTuTh
IIJIOCKOCTh B 00BbeM. I'eomeTpust 0ObeKTa.

IIpakTuka. Pabota c n3o0paxeHusMu.

KonTpoas. Ompoc.

Oo6opynoBanne. KoMnbroTep CTallMOHAPHBINA, KOMIBIOTEPHAS MBIIIIb.

Tema 3.2. IloHsATHE CBETOTEHH.

Teopus. ['paganus cBeTa U TEHU - COCTABJISAIONIAS TIepeaayn oobema.
IIpaktuka. PaGota c n3o0paxeHusMu.

KonTtposs. BeimoiHeHHe MPaKTHYECKOTO 3a1aHUS.
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Oo6opynoBanne. KomnploTep cTallnOHapHbBIN, KOMITBIOTEPHAS MbIIIb.

Pa3znen 4. Marepuaisl. [lepenaua marepuajioB Ha Oymare.

Tema 4.1.-4.2. U300pakenne paKkTyphl.

Teopusi. dakTypa - xapakTep MNOBEPXHOCTHOIO CTPOEHHMs mpeamera. Tpu
OOoJpIIME TpPYNIBI, HAa KOTOpbIE MAENATCS (PAKTYpbl: MAaToBblE, TIJISHUEBBIE U
3epKaJIbHBIE.

IIpakTuka. PaGota c n3o0paxeHusMu.

Kontpoas. Keiic-3amanne.

Oo6opynoBanmne. KoMmnproTep cTallmOHapHbINA, KOMITBIOTEPHAs MBILIb.

Tema 4.3.-4.4. Ilepenaua ¢paxkTyphbl IPEeIMETOB.

Teopusi. BapuanTte! nepegaun hakTyphl.

IpakTuka. Pabora ¢ n3o0pakeHUsIMHU.

Kourtpoas. [Ipe3zenrtanus nuzo0paxeHus.

OoopynoBanne. KoMnbroTep CTallMOHAPHBIN, KOMIBIOTEPHASI MBIIIb.

Paznen 5. (OcBoeHHe HaBBIKOB MAaKEeTHPOBAHMA W3 Pa3IHYHBIX
MAaTepHAJIOB.

Tema 5.1. Ilonsitue «Yepuenuey».

Teopus. [loratue «pasBepTkn», «poekuum». O3HAKOMIICHHE C YEPTEKHBIMHU
uHcTpyMeHTamu. [lepeBoy rpaduyueckoro n3o0paxeHus: B MAaKETHYIO (popmy.

IIpakTuka. Pabora ¢ pa3BépTkamu, MPOEKIUIMHU.

Konrtpoas. TectupoBanue

O6opynosanne. KoMnproTep cTallmOHapHbINA, KOMITBIOTEPHAS MBILIb.

Tema 5.2. [lonsiTue «reoMeTpUYeCKUE T,

Teopusi. Bunbl reomerpryeckux tena. O3HAKOMIIEHHE CO CXEMaMM Pa3BEPTOK
MPOCTBIX TE€OMETPUUYECKHUX TEN.

IIpakTuka. BeinonHenue MakeToB Ky0a, IWJIMHIpA, MUPAMUJIbI, KOHYCa U Ap.

Kontpouas. [Ipe3enTanus MakeToB.

OoopynoBanmne. KoMnbroTep cTallMOHAPHBIN, KOMIBIOTEPHAS] MBIIIb.

Tema 5.3. U3yuyeHue 0CHOB TEXHHYECKOT0 YepPUYeHHS.

Teopuss. Bunubl wu3nenuii. M KOHCTPYKTOPCKUX JOKYMEHTOB. OOmme
OIPELIEIICHHUS.

IIpakruka. YepTex OT pyKHu.

Kontpous. [Ipe3enranus yeprexa.

Oo6opynoBanne. KoMnbroTep CTallMOHAPHBINA, KOMIBIOTEPHAS MBIIIIb.

Tema 5.4. IIpaBuiia opopMiIeHUs YepTekKeil.

Teopusi. IlpaBuna odopmieHuss uepTexeil: WITPUXOBKA B paspe3ax u
CEUCHMSIX, JIMHUM 4YepTeka M HuX 00BojAKa, MWPUPTH, pa3Mepbl, OYKBEHHBIE
0003HauYEHUs Ha YepTekKax, MaciITadbl, popMaThl YEPTEXKEM, CTAHIAPTHI.
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IIpakrTuka. Yeprex oT pyku.
Kontpoas. Ompoc.
Oo6opynoBanne. KoMnbroTep CTallMOHAPHBINA, KOMIBIOTEPHAS MBIIIIb.

Tema 5.5. — 5.7. IIpoekunoHHOE YepUeHHe.

Teopus. IIpoexkunonHoe YepycHUe: IIPSIMOYT'OJIbHBIE IIPOEKIUH,
pacnoyio)keHrue BHUIOOB  (IIPOEKIMI) Ha 4YepTexkax, MOCTPOCHHE MPOEKIUi
TCOMETPUYECKUX TEIL, Pa3pe3bl U CCUCHHUS.

IIpakTuka. Yeprex OT pyKu.

Konrtpous. [Ipe3enTanus ueprexa.

Oo6opynosanmne. KoMnproTep cTallmOHapHbINA, KOMIIBIOTEPHAS MBILIb.

Tema 5.8. BBenenue B npeamet «MakeTUpOBaHH .

Teopusi. M3ydyeHne OCHOBHBIX BHMJIOB W (PYHKUHMH MAaKeTOB, OCBOCHME
METOJMKH, TEXHUKU U TEXHOJIOTUH CO3JaHHsI MAKETOB 0ObEKTOB IIPOEKTUPOBAHUS.

NHcTpyMeHTBI U MaTepualibl, o0opyaoBaHue. Buubl m crnocoObl pabOThI €
pa3IUYHBIMHU MaTepUaIaMu.

IpaxkTuka. 3ydyenue marepuanos.

KonTpouab. AHamm3 TEXHUYECKOTO 3aJaHusl.

Oo0opyaoBanmne: KoMnbroTep CTallMOHAPHBIN, KOMIBIOTEPHASI MBIIIb.

Tema 5.9. Marepuan, HCHOJb3YyeMblil JI W3rOTOBJEHHS PadoOUUX
MAaKeTOB.

Teopus. O61ue cBeneHus o0 pabovyeM WM MPeABAPUTEIILHOM MaKeTe.

IIpakTuka. /IleMOHCTpanyss MakeToB.

KontpoJs. JleMoHCTpanusa makera.

Oo6opynoBanne. KoMnbroTep CTallMOHAPHBINA, KOMIIBIOTEPHAS MBIIIIb.

Tema 5.10. — 5.11. Tpanchopmanusi MIOBEPXHOCTH MJIOCKOT0 JHUCTA.

Teopusi. [Ipuémpl cozmanusi 0ObEMHOTO M3JENUS MyTEM CKJIAAbIBAaHUS WU
crubanus. PEOpa npoyHOCTH.

IpakTtuka. Co3gaHue pa3iIUyYHbIX OOBEMOB, HMCMOJIB3YyS NPUEMBI CrUOaHUs
JIMCTA T10 JIMHUYU HaJpe3a.

Kounrtpoas. [Ipezentanus 00beMHBIX paldoT.

Oo0opynoBanmne. KoMnbroTep cTallMOHAPHBIN, KOMIBIOTEPHAS] MBIIIb.

Tema 5.12. UHCTPpyMEHTBI AJsl NPUIPY:KEHUST M (PUKCANUM CKJIEEHHBIX
aeTaJie.

Teopusi: IHCTpyMEHTHI 1711 TPUTPY>KEHUS M (PUKCAIIMUA CKIICCHHBIX JIeTaJeH.

IMpakTuka: M3rotosneHne aeramm MakeTa ¢ UCIOJb30BAHUEM MHCTPYMEHTOB
JUISL IPUTPYKEHUS.

KonTpoab: BellonHeHE MPAKTUYECKOTO 3aJaHNUs.

Oo6opynoBanmne: KoMnbroTep CTallMOHAPHBINA, KOMIIBIOTEPHAS MBIIIIb.
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Tema 5.13.-5.14. Pe3anue, ckjenBanue, paabiueBaHusl.

Teopusi. 3HaKOMCTBO C ONEPALUAMHU CKICUBAHUS, pa3pe3anus, (anblieBaHMs.

IlpakTuka. V3rotoBieHnue MOJEIM C HCHOJb30BAHMEM OIEpalui pe3aHus,
CKJIeuBaHMsl, (panplieBaHusi OyMaru U KapToHa.

Konrpouas. [Ipesenranus moaenen.

Oo6opynosanmne. KoMnproTep cTallmOHApHbBINA, KOMITBIOTEPHAS MbIIb.

Tema 5.15. — 5.19. Co3nanue makera.

IpakTuka. Co3ganue Makera.

Kountpoas. CamocrosiTenbHas padoTa.

Oo6opynoBanmne. KoMnbroTep CTallMOHAPHBINA, KOMIIBIOTEPHAS MBIIIIb.

Tema 5.20. — 5.21. YyacTue B KOHKYPCHBIX MEePONPUSITUSIX.
IIpakTuka. YyacTue B KOHKYPCHBIX MEPOIPUSATHUSX.
KounTtpouas: 3amura mnpoeKkToB.

Moayas 2.

Pa3znen 1. Beenenue.

Tema 1.1. Poab MamuHHOH rpauku B PpasjM4YHbIX cdepax KUZHHU
o01recTBa.

Teopus. IHCTpyKTax 1o TexHUKE Oe30macHOCTH. MHCTpyKTaX MO MOKApHON
Oe3omacHOCTH U 3JeKTpoOe3onacHocTU. MHCTpykTaxk mo caHuTapuu. Pacnopsiiok
nHs. Pacniucanue 3anstuid. [Iporpamma 3ansatuil Ha Kypce. [lepBoHavanbHbIe OHATHSA
0 TEXHUYECKOM PUCYHKE, YEPTEXKE, ICKU3E.

Mammnnas rpaduka. CoOBpeMEHHbIE CHUCTEMbl aBTOMATHU3HPOBAHHOIO
npoektupoBanus (nanee — CAIIP). Pons mamuuno#M rpaduxu. O61acTh MpUMEHEHUS
u o0OecrieueHne MalMHHON rpaduKH.

KounTpoas. YcTHbI onpoc.

OobopynoBanune. KoMnbroTep CTallMOHAPHBIN, KOMIBIOTEPHAS MBIIIb.

Tema 1.2. I'padpuueckune cucrembt KOMIIAC. 3amyck mnporpammsl
KOMIIAC. UnTepdeiic cucremMbl

Teopusi. CoBpeMeHHBIE CUCTEMBI NMPOEKTUPOBaHUA. CXOICTBO BCEX CHCTEM.
Ocunoanue komnannn ACKOH. Haznauenue u npumenenne nporpammsl KOMITAC
— KOMlIInekc  ABroMaruzupoBaHHbIXx  CucteM. MexXnpeaMeTHble  CBSI3H
KOMIBIOTEPU30BaHHBIX Y4eOHbIX KypcoB «UWHxeHepHas rpadukay, «UepueHuey,
«eramm wmammny, «Teopuss MamuH u MmexaHusmoB». CTpykTypa uHTepderica
cuctemMbl KOMITAC. Tumbl 1OKyMEHTOB: 4epTEXK, (PparMeHT, TEKCTOBBIM JOKYMEHT,
cnieruuKanys, aeTaib, COopka (MpuMeHEeHNEe JOKYMEHTOB).

Ipakruka. 3amyck mporpammbl. WuTepdeiic mnporpammbl. OTKpbITHE
nokymeHToB cucteMbl KOMIIAC: ueptéx, ¢parMeHT, TEKCTOBBIA JIOKYMEHT,
cnenudukanus, coopka. Co3nanue u coxpaHeHue JOKyMeHTa ()parMeHr.

KounTtpoas. BeinosiHeHne NpakTUUECKOro 3aAaHusl.
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O6opynoBanne. KomnpioTep cTallnOHapHbIN, KOMIIBIOTEPHAS MbIIIIb.

Pa3nen 2. Cpena yepueHus.

Tema 2.1. OcHOBHBIE 3J1eMeHTbI pad04ero OKHa J0KyMeHTa. @parmMenr.

Teopus. Pabouee okHO JoKkymeHTa DparMEeHT: 3aroJioBOK; IIABHOE MEHIO;
WHCTPYMEHTAJIbHBIE TIAHENH; MaHellb CBOWCTB, CTpoka cooOuieHui. KommnaktHas
NaHEJIb W THUIBI MHCTPYMEHTAJIbHBIX KHOIMOK. CO3/1aHHE MOIb30BATEIbCKAX MaHEIeH
UHCTPYMEHTOB.

IIpakTuka. Hactpoiika pabGouero cromna. Mrpa Ha COOTBETCTBUE MaHEJCH:
3aroJIOBOK,  I[JIaBHOE  MEHI0;  HMHCTpyMEHTanpHas  MmaHenb  CraHpapTHas;
MHCTPYMEHTAJIbHAS NIaHEIb Buj: MHCTpyMeHTanbHas MaHelb. TeKyllee COCTOSHMUE,
WHCTPYMEHTAJIbHAsA NaHelnb. KOMIAKTHAsI; KHONKM NEPEKIOYEHUS; KHOIIKM BBI30Ba
KOMaH/1; MaHeJIb CBOMCTB; MaHEIN CHELMAIBHOIO YIPaBJICHUS; CTPOKa COOOIICHUI;
APIABIYOK-TIO/ICKA3Ka.

KoHnTpossb. BelnoyiHEHHE IPAKTUYECKOTO 3aJaHUS.

Oo0opynoBanune. KoMnbroTep cCTallMOHAPHBIN, KOMIIBIOTEPHAS! MBIIIb.

Tema 2.2. JIuann. Macirao.

Teopust. Tunbel nuaui. Hauyepranws, TONWHBI U OCHOBHBIC HA3HAYCHHS
JICBSITH TUIIOB JIMHUM, MPUMEHSIEMBIX Ha yepTekax. MacmiraObl n300pakeHU U ux
o003HaueHue Ha yeprexax. Macmrtad yMmeHblieHnsa. MacmTad yBeIu4eHUs.

IIpakTuka. BpriuepTuTh NpHUBEAEHHBIE JMHUM U H300pakeHHs, coOIroaas
YKa3aHHOE HX PaCIOJI0KEHHUE.

KonTtpouas. [Ipe3eHTarus BeIMOIHEHHBIX pa0doT.

Oo6opynoBanmne. KoMnbroTep CTallMOHAPHBIN, KOMIIBIOTEPHAS MBIIIb.

Tema 2.3. [locTpoeHne reoMeTpuYeCKUX NPUMHUTHBOB.

Teopust. I'eomerpuueckre NPUMHUTUBBL: TOYKA, NpsAMas, OTPE3OK U
reometrpudeckue Gurypel. HMHcTpyMeHTanbHass mnaHedb KoMIakTHas KHOIKHU
nepekiiroyeHuss — l'eomerpus. YnpaBieHUE OTOOpaKEHUEM JIOKYMEHTa B OKHE —
MaclTaOMpoOBaHWE;  TEKyIIMd  maciirad; yBeJIWyeHue wmacmTad  pamKoW.
WNuctpymenTansHas nanenb Bun. [Mpubmmwkenue / ornanenue. Komanna - [lokaszars
BCE.

IpakTuka. IlocTpoeHUE OTPE3KOB: MPOCTHIM CHOCOOOM; OPTOTOHATLHBIM
YyepueHueM; Nmo KoopjauHatraMm. [locTpoeHue mpsMOYyroJibHHKa, OKPYKHOCTEH, yT U
AJUTUTICOB. YTIpaBlieHWE OTOOpaKEHHWEM JIOKYMEHTa B OKHE, HCIOJIb3YysS MBIIIb C
KOJIECOM M MacIlITad HHCTPyMEHTaIbHOU manenu Bu.

Kourtpoas. [Ipe3enTaniys BoITOTHEHHBIX pa0oT.

Oo6opynoBanmne. KoMnploTep cTallMOHAPHBIN, KOMIBIOTEPHAS. MBIIIb.

Tema 2.4. IlocTpoeHne 4epTexka NPOCTEHIIMMH KOMAaHIAMHU €
NPUMEHEHHEM NMPUBA30K

Teopusi. Ilanens CaoiicTB. Pa3HOBUAHOCTM TPUBS30K — [JOOaNbHAs
(me¥cTByOIIasl IO yMOJIYaHUIO) W JIOKaJIbHas (OJHOKpaTHasi). MeHIO JOKaJbHBIX
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IPUBS30K. YCTaHOBKA INI00AIbHBIX NPUBA30K. IHCTpyMeHTanbHas naHenb Tekylee
COCTOSIHHUE.

IIpakTuka. [ToctpoeHue HenpeprIBHBIX OTPE3KOB. OPTOrOHAIBHOE YEPUEHUE.
[Tpumenenue B pabote manenu Tekyiee cocrosiHue, nanenb CBoiicTs. [Ipumenenue
JIOKaJIbHOW M TJIOOAJIbHOW NpuBS3KU BbelpaBHuBaHue, bmwxkaitmass touka. Ctumm
JIMHUAW: OCHOBHAS; OCEBAasl; TOHKAS; yTOMIIEHHAS.

KonTpoJib. [leMoHCTpaliys BEITOTHEHHBIX PadoT.

Oo6opynoBanne. KomnproTep cTalmOHapHbBIN, KOMIIBIOTEPHAS MbIIIIb.

Tema 2.5. [laneab pacmmpeHHbix koMaHA. IlocTpoeHune mapasuieJbHbIX
NPAMBbIX.

Teopusi. MHcTpymenTanbHasd naHenb KommnakTHas. IlaHenp pacIIMpeHHBIX
komanj. ITaneias CBOMCTB.

IIpakruka. [lanens pacmmpeHHbIX KoMaHI WHCTpyMEHTaIbHOM IaHEIu
I'eomerpus. BecnoMorartenbHast npsiMas: IPOU3BOJIBHAS BCIIOMOrAaTENIbHAS MpsMasi;
FOPU3OHTAaJbHAS  TpsiMasi; BEpPTUKAJIbHAS TMpsAMas; MapauledbHas  mOpsMas,
NMEPICHANKYJIIpHAs TpsMasi, KacaTelbHAas MNOpsiMasl 4Yepe3 BHEIIHIOK TOYKY,
ouccektpuca. OTpe30K: NPOU3BOJBHBIM OTPE30K; TOPUBOHTAIBHBIM OTPE3OK;
BEPTUKAIBHBIA OTPE30K, KACATEJbHBIM OTPE30K 4YE€pE3 BHELIHIOK TOYKY, OTPE30K,
KacaTtelbHbIH K 2 KpuBbIM. OKPYKHOCTH: TIPOU3BOJIBHASI OKPY>KHOCTB; OKPYHOCTH
mo 3 TOYKaM; OKPY)XHOCTh C IIEHTPOM Ha OOBEKTE, OKPYKHOCTh, KacaTelbHas K
1 kpuBOH; OKpPY)XHOCTb, KacaTelbHas K 2 KPUBBIM; OKPYKHOCTb, KacaTellbHas K
3 KpUBBIM; OKPY>KHOCTD I10 2 TOUKaM.

Kourtpoas. JleMoHcTpalus BHIIIOJIHEHHBIX PadoT.

Oo6opynoBanmne. KoMnproTep CTallMOHAPHBIM, KOMIBIOTEPHAS MBIIIb.

Tema 2.6. /lesieHue KPUBOii HA paBHbIE YACTH.

Teopust. nctpymeHntansHas mna”ens KommaktHas. [lanens pacmmpeHHBIX
komaH/I. [Tanens CBOMCTB.

IIpakTuka. [lenenue oxpyxHocTH Ha 6 m 8 wacTeil. BrimomHeHue miIockoit
JeTann 3Be3aa.

Kontpous. Keiic-3aganue.

OobopynoBanmne. KoMnproTep CTalMOHAPHBIA, KOMIIBIOTEPHAS MBIIIb.

Tema 2.7. PenakTupoBanue o0beKTa. YaajleHue 00beKTa U ero 4acreii.

Teopust. nctpymentansHas mna”ens KommaxktHas. [lanens pacmmpeHHBIX
komana. [lanens CBoiictB. [lanens PemakTupoBaHue: yceub KpUBYIO. Y IJIMHEHUE
BCIIOMOTATENILHBIX MPSAMBIX. Y TaleHUEe O0BEKTA.

IpaxkTuka. Beimonnenne OpHameHTa (IepeceueHne IByX TPEYTOJIbHUKOB).

Kourtpoas. Beimonnenue npaktuueckoro 3aaanus. Paborta Haa ommokamu.

Oo6opynoBanmne. KoMnploTep cTallMOHAPHBIN, KOMIBIOTEPHAS! MBIIIb.

Tema 2.8 3anuBka o0iacTeil UBeTOM BO ()parmMeHre.
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Teopusa. HMHcrpymentanbHas mnaHens KowmmaktHasg. HMHcTpymeHTanbHas
naHenp l'eoMmeTpus: IITPUXOBKA, 3anuBKa IBeToM. llanens CBoiictB. Hactpoiika
IITPUXOBKHM: 1Iar; UBeT; yroj. Ilapamerpsl 3anuBku. TN 3aJMBKU — OJHOLIBETHBIH;
JIMHEWHBIA TPAJUEHT; HWINHIPUYECKUN TPAJUEHT; YIJIOBOM IPAJUEHT; KOHUYECKUU
TPaJUEHT; PaAuaIbHbIN ITPAIUCHT; KBAAPATHBIA I'PAJUECHT.

IlpakTuka. BemonHenne OpHameHTa (TepecedyeHre JBYX KBaJpaToB),
3QJIMBKA KBAIPATOB.

KontpoJs. CamocTosTenpHas padbora.

Oo6opynosanne. KomnproTep cTalmOHapHbINA, KOMIIBIOTEPHAS MbIIIIb.

Tema 2.9. Conpsikenusi. IlocTpoeHue uyepreka INJIOCKOW [eTanu ¢
3JIEMEHTAMHM CONPSIKCHUS.

Teopus. ComnpspkeHuE IBYX IEPECEKAIOIUXCS MPSAMBIX JYrod 3aJaHHOTO
paguyca. CompspkeHue OKpPYKHOCTH M NpsMoM. ComnpspkeHHE JIBYX OKPYKHOCTEH
(BHemHee W BHyTpeHHHME).  MHcTpymeHTanmpHas — maHenb — KommakTHas.
HNHcTpymeHTallbHAs TaHeb ['eoMeTpusi: HenpepbIBHBIA BBOJT OOBEKTA.

IIpakTtuka. IlocTpoeHue deprexa IUIOCKOM JETald C  3JIEMEHTaMu
COTPSKEHUS.

Kounrtpoas. Pemenue npoOnemMHbIX 3a1a4.

Oo0opynoBanmne. KoMnbroTep cCTallMOHAPHBIN, KOMIBIOTEPHAS! MBIIIb.

Tema 2.10. IlocTpoeHme 4YepTexka IUIOCKOH JeTaqd MO HMelOLIecs
M0JIOBHHE U300PaKEeHMSI.

Teopusi. Ilanens PemakTtupoBaHusA: CIOBHUT;, MOBOPOT, KOIHMPOBAHUE
(Mpou3BOJILHOE KONMUPOBAaHUE; KOMHUPOBAHME IO KPHUBOW; KOMHMPOBAHHE IIO
OKPY>KHOCTH; KOIIMPOBAHHE I10 CETKE); MaCIITAOMPOBAHNE; CUMMETPUS;

IIpakruka. Yepréx IUIOCKOM JeTalldM C JJIEMEHTAMHU  CONPSKECHMUS.
[TocTpoeHue BTOPOIl MOJIOBUHBI JIeTalu (MCIIOIb30BaHUE KOMaHabl CUMMETpHS).

Kontpous. Co3ganue netanu ¢ UCOJIb30BaHUEM KOMaHAbl CUMMETpHUSL.

OobopynoBanue. KoMnbroTep CTallMOHAPHBINA, KOMIIBIOTEPHAS MBIIIb.

Tema 2.11. Coznanue yeprexa. Uzneane Yrosoxk MebeabHbIi

Teopusi. Co3nanue u coxpaHeHue JIOKymeHTa. [locTpoeHne riaBHOro BUA.
[TocTtpoenue Buna ceepxy. [locrpoenne Buaa ciea. Co3znanue cioes. [IpocTaHoBKa
pa3MepOB U BCTaBKa B HUX TEKCTA. 3HAK HEYKa3aHHOMW IIEPOXOBATOCTU. TEXHUUECKHUE
TpeboBaHus. 3armoJHEHUE OCHOBHOM HaamucH. [locTpoeHune cTaHAapTHBIX BUIOB Ha
OCHOBE MOJIEIIH

IIpakruka. Co3mnanne uyeptexa. U3nenne Yromok MeOeTbHBIN.

Kourtpoas. [Ipe3enTaniys BoITOTHEHHBIX pa0oT.

Oo6opynoBanmne. KoMnploTep CTallMOHAPHBIN, KOMIBIOTEPHAS! MBIIIb.

Tema 2.12. Buawbl, pa3pe3nl. Uzgeane Onopa BaJia.
Teopus. Iloctpoenne rmaBHoro Bupa. lloctpoenue Bupa ceepxy. BcraBka
CUMBOJIOB B pa3MepHYI0 Haamuck. lloctpoeHne BeIHOCHOTO anemeHTa. llocTtpoenue
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JUHUM CTyleH4aroro paspesa. O6o3HaueHue 06a3pl. O003HaueHUe AoIycka (popmsl.
O0o3HaueHne MapkupoBku. IleuaTe opHOIMCTOBOTO JAOKyMmMeHTa. IlocTpoenue
IIPOU3BOJIBHBIX BUJOB Ha OCHOBE MoAeiH. Pa3pes-ceueHue.

IIpakTuka. Co3nanue uyeprexa. M3nenne Onopa Bana

KonTpous. [Ipe3eHTanys BoIIOTHEHHBIX padoOT.

Oo6opynosanne. KomnproTep cTalmOHapHbIN, KOMIIBIOTEPHAS MBIIIIb.

Tema 2.13. [IpocTbie pa3pe3bl.

Teopus. Tunsl pa3pe3oB: TOPU3OHTAIbHBIE, BEPTUKAIbHBIEC, HAKJIOHHBIE.
MecTHbIN pas3pes.

IIpakrtuka. Co3nanue yeprexa. [lo mpuBenEHHBIM U300pAKEHUSM JAETald
MOCTPOUTH BUJ] CBEPXY U BBIMIOJHUTH HEOOXOAUMBIE Pa3pe3bl.

KonTpous. Keiic-3aganue.

O6opynosanne. KomnproTep cTalmOHapHbIN, KOMIIBIOTEPHAs. MBIIIIb.

Tema 2.14. CioxHble pa3pe3bl.

Teopusi. Ctynenuarsie pa3zpessl. JIomaHbie pa3pe3sbl.

Ipakruka. Co3pnanue ueprexa. 1o aByM 3amaHHBIM Ha 4YepTEXKEe BUIAAM
JeTanu, HEeoOXOIMMO: MOCTPOUTHh TPETH BUJ JeTalnu (BUI CBEpXYy WM CIIEBA);
HA3HAUUTH pa3pe3bl, HEOOXOAUMBIE JI1 BBISBICHUS BHYTPEHHEIO COAEpPIKaHUS
JeTall, W TOCTPOUTh HMX HA MECTE€ COOTBETCTBYIOIIMX BHUIOB; pPEAIN30BaTh
pas3nuyHble CHOCOOBI M300pPAKEHH — MPOCTBIE M CJOXKHBIE pa3pe3bl; HAHECTH
pa3Mephbl, paBHOMEPHO PACIIpeieINB UX Ha BCEX TPEX N300paKEHUSIX.

Kontpoas: Keiic-3ananue.

O6opynosanne: KomnproTep cTallMOHApHBIN, KOMIIBIOTEPHAS MBIIIIb.

Tema 2.15. Ceuenus.

Teopus. BeiHeceHHoe ceuenue. HamoxkeHHoe ceueHue.

IpakTuka. Co3nanue ueprexa. Ha3zHauuTh HEOOXOIUMBIE CEUCHUS U
BBINIOJIHUTh ~ IpapUUecKue HU300pKEHUs, HCIOIb3YyS  PA3IUYHbIE  CIOCOOBI
PacoJIOKEHUS Ha YEPTEXKE ITUX CEUCHHI.

Kontpoas. Ilpesentanus rpaduyeckoro u300pakeHUss ¢ HEOOXOJAUMBIM
CEUCHHEM.

OoopynoBanmne. KoMnproTep CTaliMOHApHBIA, KOMIIBIOTEPHAS MBIIIb.

Tema 2.16. MaxkpodieMeHTbl, (parMeHTbl, TeKcTbl. HW3enne
pacnpeneJnTeb.

Teopus. IToctpoerune reomerpun. Co3manue MaKpodJIeMeHTa U paboTa ¢ HUM.
Cosnmanve u BcTaBka (Pparmenta. MectHbiit paspes. Jlunus-BeiHOCKA. TekcT u
Tabnuia Ha yepTexe. [loctpoenre BUI0B HA OCHOBE MOJie. MeCTHBIN pa3pes.

IpaxkTuka. Co3nanue yeprexa. M3znenue pacnpenenurenb. Makpo3JIeMeHTHI,
(dbparMeHThl, TEKCTHI.

KonTpoas. TectupoBanue.

Oo6opynoBanmne: KoMnproTep CTALIMOHAPHBIA, KOMIIBIOTEPHAS MBIIIb.
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Tema 2.17 IlapamerpusupoBaHublii pparment. U3aeme Toakareb.

Teopusa. Iloctpoenne  (QparmMeHTa B MAPAMETPUUYECKOM  PEKUME.
[Tapamerpuueckue BoipakeHusa. KomupoBanue ¢parmenTta. Co3gaHue BHEIIHUX
nepeMeHHbIX. BcraBka (parmenta B apyroil moxkyment. TabGmuia mnepeMeHHBIX.
Hcnonb3oBaHue napaMeTpU30BaHHOIO ()parMEeHTa B 3CKU3€ MOJCIIH.

IIpakrTuka. [lapamerpusupoBannblii pparmeHT. U3nenane Tonkarens.

Kounrtpoas. [Tpobnemnas cutyanus.

O6opynoBanmne: KoMnbploTep CTalIMOHAPHBINM, KOMIBIOTEPHAS! MBIIIIb.

Tema 2.18. U3oMeTpuYecKHue NPOEKIUH €TAJIH.

Teopusi. AxcoHomeTpuueckue npoekuuii. [I[puMeHeHne akCOHOMETPUYECKUX
IpOeKIUN  AKCOHOMETpHYECKHE  INpoeKuuid.  M3oMerpudeckas  IPOEKIUS.
Jumerpuueckas mnpoekuus. [lonokeHne akcoHoMeTpuueckux oceil. Iloctpoenue
AKCOHOMETPUUYECKHUX  MpoeKuud  Touek. M3o00paxkeHue  OKpyKHOCTEH B
akcoHomeTpud. [locnenoBaTeIbHOCTh BBIMOJHEHUSI U300paXKEHUN B aKCOHOMETPHH.
[lITprxoBKa pa3pe30B B aKCOHOMETPHH.

IpaxkTuka. [loctpoeHne N30METPUIECKON TPOEKIIMHA MOJIEIIH.

KonTtpous. [IpeacraBnenne n30MEeTpUYECKON MPOEKIIUH.

Oo0opynoBanmne. KoMnbroTep cCTallMOHAPHBIN, KOMIBIOTEPHAS! MBIIIb.

Tema 2.19. Cnoco0b1 coeaunenusi aeraneil. Pa3béMHble 1 Hepa3béMHbIE
COCIMHEHUS.

Teopuss. OcHOBHBIE BHABI Pa3bEMHBIX W HEPa3bEMHBIX COCAUHEHUH,
MPUMEHSIEMBIX MNPH CO3JAaHUU TMPOMBINUICHHBIX H3IEIUI. YCIOBHOCTH, IMPUHSATHIE
craggapramu ECKJl nnst mzobpaxenus u ob6osznauenus pe3boOsl ('OCT 2.311-68
«M300paxenue pe3bObI»), CTAHIAPTHBIX KPEMEXKHBIX U3JEIUH W Pe3bOOBBIX
coenunennii ('OCT 2.315-68 «M1300paxeHust ynpoIiéHHbIe U YCIOBHBIE KPETIEKHBIX
netaneit»). Bunbl cBapounbix mBoB U ['OCT 2.312-72 «YcmoBHbIE N300paKeHUS |
0003HauYeHUs1 MIBOB CBAPHBIX coeAnHeHMi». IlpaBunamMu BBINOJHEHUST COOPOYHOIO
YyepTeka, COBMEUIEHHOTO CO Crienu(pruKanmen.

O6mue cBeaeHust o pesndax. Knaccudukarus pe3n6. OCHOBHBIE 2JIEMEHTHI U
napameTpbl pe3b0bl. M300paxenue pe3pObl. Tumbsl pe3sObl 1 0003HaUeHHE. Y CTIOBHOE
0003HaYeHUE KPETIEKHBIX U3/ICITUM.

Ipaktuka. Hayuutbcs mnosb3oBatbes cranaapramu ECKJl, yueOHOU U
CIIPaBOYHOM JIUTEPATYPOH.

Kontpous. TectupoBanue.

Oo6opynoBanmne. KoMnploTep cTallMOHAPHBIN, KOMIBIOTEPHAS. MBIIIb.

Tema 2.20. IlocTpoenue 60JTOBOI0 COeTMHEHUSI.

Teopusi. Tunsl pe3bObl, OCHOBHBIE MapaMeTPhl, U300paKeHNE U 0003HAYCHUE
pe3bOBl U pe3b00BBIX COSTMHEHHI BujgaMu CTaHIAPTHBIX KPEMEXHBIX U3IETUN, UX
KOHCTPYKIIMHU, YyCJIOBHOE o0Oo3HaueHue. Pacu€r niauHbl crepxHs Oosra, moadop
CTaHJAPTHOTO 3HAYCHUS JUIMHBI 1 0003HaUYeHHUE OOJITA.



23

IIpakTuka. BreimonHeHWe YepTEKEW CTAHAAPTHBIX KPEHEKHBIX W3JCITUN:
0onTa, raiky ¥ 1Mai0bl O UX JAEHCTBUTEIBHBIM pa3MepaMm, KOTOPBIE CIEAYET B3SThb
U3 Ta0JIMI] COOTBETCTBYIOUIUX CTaHIAPTOB. BhInoaHeHNEe M300paKeHU COeIMHEHUS
JIBYX zAeTaneil ¢ momolibio Oonrta. OGopMUTH 3TO Kak COOPOYHBIA YEPTEXK CO
cnieruuKaImei.

Kontpous. [Ipe3enTanns cO0pouHOro uepTeka co cnerupukanmei.

O6opynoBanmne: KoMnbloTep CTallMOHAPHBIN, KOMIBIOTEPHAS MBIIIIb.

Tema 2.21. IlocTpoeHue MINUJIEYHOTO COETUHEHMS.

Teopusi. Tunsl pe3bObl, OCHOBHBIE MapaMeTphl, U300pakeHrue U 0003HAYECHUE
pe3bObl U Pe3bO0OBBIX COEAUHEHUN. Buabl CTaHAAPTHBIX KPENEKHBIX M3ACIUN, HX
KOHCTPYKIIUS, YCIOBHOE 0003HaueHue. Pacuér ninuHbl racuHoOro KOHIA IIMUJIBKUA U
Bb100p HOMepa ['OCTa mmnuibKy.

IIpakTuka. BpInosHEHWE 4YepTEKEM CTAHIAPTHBIX KPENEKHBIX W3ICIIUM:
MINWIbKK, TalKU U MANWOBl MO0 WX JCHCTBUTEIBHBIM pa3MepaM, KOTOpPbIE CIIETyeT
B35Th M3 TaOJMI] COOTBETCTBYIOLIMX CTaHAAPTOB. BpINoMHEHNE W300pakeHHI
CBEpJIEHOTO M pPEe3b00BOTO OTBEPCTUS MOJ IINUJIBKY, COEAUHEHUs JeTajed ¢
MOMOIIBI0 IIMUJIBKU: KOHCTPYKTHUBHOIO W YHOPOIIEHHOTO (MO 3MIIHUPUYECKUM
dbopmynam).

Kourpoas. IlpencraBienne u300pakeHUs] CBEPICHHOIO  Pe3bOOBOTO
OTBEPCTHS MO/ IIMUIbKY.

Oo0opynoBanune. KoMnbroTep cCTalMOHAPHBIN, KOMIBIOTEPHAS! MBIIIb.

Tema 2.22. OcHoBHble NpaBWJa W HMHCTPyKHuM mno padore ¢ 3D-
NPUHTEPOM.

Teopusi. OcHOBHBIE MTpaBUiia U HHCTPYKIMHU 110 padoTe ¢ 3D-npunTepom.

IIpakTuka. BeinmosHEeHWEe PUCYHKOB KOMIMBIOTEPHOW Tpaduku 10 TeMme
«CuMOupCKuit Kpail — BEHEIT AepKaBbl!».

KonTpoas. TectupoBanue.

OobopynoBanune. KoMnbroTep CTallMOHAPHBIN, KOMIBIOTEPHAS MBIIIb.

Tema 2.23. Pazpa6orka Moaesiu 1 meyatu Ha 3D-npuHTepe.

Teopusi. 3HakOMCTBO ¢ pa3pabOTKOI MoAenu s neyatu Ha 3 D-nipuHTepe.

IIpakTuka. Pabora na 3D-nipunTepe.

KonTpoas. TectupoBanue.

Oo6opynoBanmne. KommbioTep cTalMOHapHBIM, KOMIIBIOTEpHAsT MbIlb, 3D-
IPUHTED.

Tema 2.24. IloaroroBka k neyatu. [leuars Mmojaeseii.

IpaxkTuka. [Teuats 3D-moneneit.

Kontpous. [Ipesenranusa monenei.

OoGopynoBanmne. KoMmpioTep CTallMOHAPHBIN, KOMIIbIOTEpHAsl MbIiib, 3D-
IPUHTED.
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Pa3znen 3. PemmeHue TBOPUYECKHUX 3a/1a4.

Tema 3.1. BoinoJiHeHHe cOOCTBEHHOT0 NpoeKkTa U nedatb 3D-mopedeii.

Teopusa. Hcnons3oBanume IIO nmmg  TpexXMepHOro  MOJAEIUPOBAHUS
HNuzaita/CAIIP, 110 nmns pemakTupoBaHuUs, MPOCMOTPAa U BOCCTAHOBIJICHHE (haliiIoB
STL.

IIpakTuka. BeinonHeHre cOOCTBEHHOTO IPOEKTA.

KontpoJs. CamocTosaTenpHas padborta.

OobopynoBanmne. KommpioTep cTalMOHapHBINA, KOMIIbIOTEpHAs MbIIb, 3D-

IIPUHTED.

Tema 3.2. 3amMTa NPOCKTOB M Yy4aCTHE B KOHKYPCHBIX MEPONPUATHSX.
IpakTuka. 3anmTa IpoeKTa.

Kounrtpoas. JlemoHcTpaiusi IpoeKTOB.

O6opynoBanmne. KomnproTep CTauMOHApHBIM, KOMIBIOTEPHAs]  MBIIIb.
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2 KoMILIeKC OpraHu3auMOHHO-TIeJarorn4ecKux ycJaoBuil
Kanenaapublii yueOHbIid rpadguk

[Iporpamma paccunrtana Ha 144 yueOHBIX Yaca, MEPBBIM MOIYJIb OOYUECHUS —

64 gaca (16 yueOHBIX Henmenb), BTOpoi Moayinb ooydenus — 80 gacoB (20 yueOHBIX
HEJIENb).

3aHatus npoBoAsATCs 1 pa3 B HENEIO MPOJAOKUTENBHOCTHIO 3 yaca.
JlaTa Havana 3aHATHI TepBoro mMoxayis — 19 centsOpsi, nata okoHuanus — 31

nekadps. Jlara Hauana 3ansaTuil Broporo moayis — 01 suBaps, nata okoHuaHus — 31

Masl.
KAJIEHJAPHbBIN YYEBHBIN I'PA®UK
Ha 2022-2023 y4yeOHblii 10O
1-6 rpynna o0bennuenusi «3D-moaerupoBanue U NPOTOTUNIMPOBAHMEY
JonosHuTebHasi 001epa3BuBawas nporpamma «3D-monesupoBanne u
NMPOTOTHUIIMPOBAHUE»
[lenaror nononauTtensHoro oopazosanus Jismun 1.C.
Mecto npoBenenus 3auatuii: OI' bOY ['mmuazus Nel
Bpewms nposenenus 3arstuii: 14.00
Mecs | Yuca Tema Kosnyect | ®opma 3aHATHSA ®opma
11 0 BO YacoB KOHTPOJIs
1 MmoayJib 64
1 BBenenue 2
1.1 BBoanoe 3ansarue 2 KomOunupoBanu | TectupoBanue
0€ 3aHsTHE
2 IMocTpoenue 8
MePCNeKTHBBI
2.1. [lepcniekTrBa 2 Kom6unupoBann | [IpesenTanus
0€ 3aHsTHE n300paKeHUs
2.2~ Jluneitnas 6 Kom6unupoBanHn | BeimonaHenue
2.4. HepCIIEKTHBA oe 3aHsTHe ay/IMTOPHBIX
(pponTanbHAs pabot
NIEPCIIEKTHBA)
3 O0bém. Ilepemaua 4
00béma Ha Oymare
3.1. IIpaBmiia  mepenaun 2 KomOunupoBann | Ompoc
00BéMa 0€ 3aHsTHE
3.2. ITonsiTvie cBETOTEHM 2 KomOunupoBanH | Bemmonnenue
0€ 3aHsATHE MPaKTUYECKOTO
3a7aHus
4 MartepuaJsbl. 8
IHepenaua
MaTepHajoB Ha
Oymare
4.1.- N3obpaxenue 4 KomOunupoBann | Kelic-3ananue
4.2. baxTypsl 0€ 3aHsTHE
4.3- Ilepenaya  daxTypsl 4 Komb6unupoBann | [IpesenTanus
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4.4. IIPEAMETOB 0€ 3aHATHE n300pakeHus
S) OcBoeHHe HaBBIKOB 42
MAKeTHPOBAHUS H3
Pa3IHYHBIX
MaTepHaJIoB
5.1. [TonsTue «uepueHue» 2 KombunupoBann | TectupoBanue
0€ 3aHsTHE
5.2. [Tonstue 2 KomOunupoBann | [Ipesenrarus
«T€OMETPUYECKHE o€ 3aHsTHE MaKeTOB
Tena»
5.3 Nzyuenue OCHOB 2 KomOunupoBann | IIpe3enrtanus
TEXHUYECKOTO 0€ 3aHsATHE yepTexa
YepUCHHUSI
5.4. [IpaBuna 2 KomOunampoBanu | Onpoc
odopmiIeHUS o€ 3aHsTHE
yepTexen
5.5.- [TpoekmonHoe 6 KomOunupoBann | IIpe3enrtanus
5.1. yepuyeHue 0€ 3aHATHE yepreka
5.8. Beenenue B mpeamer 2 KomOunupoBanH | AHanus
«MaxkeTupoBaHue» 0€ 3aHsATHE TEXHUYECKOTO
3a/laHus
5.9. Marepuan, 2 Kom6unupoBansn | JlemoHCTpanus
UCIONB3YEMBIA ISt 0€ 3aHsTHE MaKeTOB
M3TOTOBIICHHS
pabounx MaKkeToB
5.10. Tpanchopmanms 4 KomOunupoBann | IIpe3enrtanus
- MOBEPXHOCTHU 0€ 3aHsATHE 00BEMHBIX
5.11. TIJIOCKOTO JINCTA pabor
5.12. WucTpymeHTsl  uid 2 Kom6unupoBanHn | BeimonaHenue
MIPUTPYKEHUS u 0€ 3aHATHE MPAKTUYECKOTO
bukcanuu 3aJaHus
CKJIECHHBIX JleTasieit
5.13. Pesanue, 4 Komb6unupoBann | [IpesenTanus
- CKJIEUBaHUE, 0€ 3aHATHE Moieneit
5.14. (anblieBaHUsI
5.15. Co3manue MakeTa 10 Kom6unupoBann | CaMocTOsTENbH
- 0€ 3aHsTHE ast pabora
5.19.
5.20. VYuactue B 4 KomOunupoBann | 3amura
- KOHKYPCHBIX 0€ 3aHsATHE IIPOEKTOB
5.21. MEPONPUSITUSIX
2 MoayJib 80
1 BBenenue 4
11 Pons MalIuHHON KomOunupoBanH | YcTHBIN onpoc
rpaduxu B 9 0€ 3aHsATHE
pa3auuHbIX  cdepax
JKU3HU 00IIecTBa
1.2 ['padmueckue Kom6unupoBann | Beimonnenue
cucreMel KOMITAC. 5 0€ 3aHATHE MPAKTUYECKOTO
3amyck  TpOTpaMMEI 3aJaHHS

KOMIIAC.
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WuTtepdeiic cucreMsl

2 Cpena uepuenust 62
2.1 OCHOBHBIE DJIEMEHTHI KomOunupoBanu | BeimosnHneHnue
pabouero OKHa 9 0€ 3aHsATHE MPAaKTUYECKOTO
JIOKYMEHTA. 3a/laHus
PparMeHT
2.2 Jluanu. MacmTa6 KomOunupoBann | [Ipe3enrtanus
2 0€ 3aHsATHE BBITIOJTHEHHBIX
pabor
2.3 [TocTpoenue KomOunuposann | [IpeseHTarnms
reOMETPUYECKUX 2 o€ 3aHsTHE BBITIOJTHEHHBIX
IPUMUTHBOB pabot
24 [TocTpoenue veprexa KomOunupoBann | JlemoHcTparus
MPOCTEHIINMU 0€ 3aHSITHE BBITIOJTHEHHBIX
KOMaHJaMH c 2 3aJlaHui
MIPUMCHEHHUEM
MIPUBSI30K
2.5 ITanens Kom6unupoBanHn | JlemoHCcTpanus
paciIupeHHbIX 0€ 3aHsTHE BBITIOJTHEHHBIX
komang. [loctpoenue 2 3aIaHu I
napayuieNbHbIX
TIPSIMBIX
2.6 JleneHue KpuBOW Ha 9 KomOunupoBann | Kelic-3ananue
paBHBIC YaCTH 0€ 3aHsTHE
2.7 KomOunupoBanH | BeimonHenue
PenaktupoBanue 0€ 3aHsATHE MPAaKTUYECKOTO
o0bekTa. YmaneHue 2 3aJaHus.
00BEKTa U €ro 4yacre Pabora HaJ
omnOKaMu
2.8 3anuBka  oOmacreit KomOunupoBann | CaMoCTOSTENbH
[IBETOM BO 2 0€ 3aHATHE ast pabota
(pparmenTe
ConpsixeHus. Kom6unupoBann | Pemenue
[Toctpoenue ueprexa 0€ 3aHsTHE MPOOIEMHBIX
2.9 TUIOCKOW ~ JIeTalil  C 2 3amad
AIIeMEHTaMU
COTIPSKCHUS
[Toctpoenue ueprexa Kom6unupoBann | Cosznanue
TUTIOCKOW JIETalH  TIO 0€ 3aHsTHE JeTaan c
2.10 UMeroIIencs 2 HCIIOJIb30BaHUE
TIOJIOBHUHE M KOMaH bl
n300pakeHMsL. CUMMETpHS
Co3nanne yeprexa. Kom6unupoBann | [IpesenTanus
2.11 W3 nenue Vroaok 2 0€ 3aHATHE BBITTOJTHEHHBIX
Meb6enpHbIiH pabot
2.12 KomOunupoBann | [Ipesenrarus
Bupl, paspessl. 4
Visgeme Ortopa Bana 0€ 3aHsATHE BBITIOJTHEHHBIX
pabot
2.13 KomOunuposann | Kelic-3ananue
[TpocTeie pa3pessl 4
0€ 3aHsTHE
2.14 CrnosxHble pa3pessl 2 Komb6unupoBann | Kelic-3ananue
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0€ 3aHsTHE
2.15 KomOunupoBann | [Ipesenrarus
o€ 3aHsTHE rpaduyeckoro
Ceuenus 2 n300pakeHus C
HE0OXO0IUMBIM
CeUCHUEM
2.16 MakposIeMeHTHI, KomOunupoBann | TectupoBanue
(dbparMeHThl, TEKCTHI. 5 0€ 3aHATHE
Uznenne
pacripeieuTeNb
2.17 [TapameTpusupoBaHH KomOunupoBann | [IpoGnemnas
Bl (bparmeHrT. 6 0€ 3aHsTHE CUTyalus
W3 nenue Tonkaresb.
2.18 KomOunuposann | [IpencraBienue
N3omeTrpuueckue
2 o€ 3aHsTHE HU30METPUYECKO
MPOCKIUH JICTATH .
i mpoeKImu
2.19 CrniocoOsI Kom6unupoBann | TectupoBanue
COCIIMHEHUS JIeTalei. 0€ 3aHsATHE
Pazbémuble u 2
HEpa3bEMHBIE
COEJIMHEHUS
2.20 Komb6unupoBanu | [Ipesenranus
ITocTpoenune
0€ 3aHsTHE cO6OpoYHOTO
601TOBOTO 2
yepTexka co
COCIMHEHUS .
cnenudukanuen
2.21 KomOunuposanun | [IpencraBnenue
0€ 3aHsTHE U300paKeHUs
[TocTpoenue
CBEpJICHHOTO
HITTUJICYHOTO 2
pe3pOOBOTO
COEIIMHEHUS
OTBEPCTUSl TIOA
100000201 19:9%
2.22 OcHoBHBbIE ITpaBUIIA U Kom6unupoBann | TectupoBanue
UHCTPYKLIUU o 2 0€ 3aHATHE
pabore c 3D
IPUHTEPOM.
2.23 PazpabGotka mozeneit KomOunupoBann | [Ipesenrarus
i1 1medaty Ha 3D 4 o€ 3aHsITHE MoJieJIend
IpUHTEpE.
2.23. ITonroroska K KomOunuposann | IlpesenTanus
neyvary. [Teuats 2 0€ 3aHATHE Moieneit
MoJeIen
3. Pemenne 14
TBOPYECKHUX 3a/1a4
3.1. Breimmonnenue KomOunupoBann | CaMoCTOSTENEH
COOCTBEHHOTO 10 0€ 3aHsTHE as pabota
IpoeKTa U medath 3
D monenen
3.2. 3amuTra MPOEKTOB H KomOunupoBann | JlemoHCTpanus
ydacTHe B 4 0€ 3aHsTHE MIPOEKTOB
KOHKYPCHBIX

MEPONPHUATHSIX
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| | | HITOT'O | 144 | |

[Iporpamma paccuntana Ha 144 y4eOHBIX 4aca, IEPBBIM MOAYIb OOyYeHUS —
64 yaca (16 yuyeOHBIX Hejelb), BTOpo Moayiab ooyueHus — 80 yacoB (20 yueOHBIX
HeJeTb).

3aHATHS IPOBOJATCS 2 pa3a B HEIEIIO MPOJI0KUTENLHOCTBIO 2 Yaca.

JlaTa Hauana 3aHsaTui nepBoro Mmoayis — 01 centa0ps, 1ata okoHyaHus — 31
nekabps. Jlara Hadana 3aHsATHH BTOporo Moyt — 01 suBaps, 1ata okoHuaHus — 31
Masl.

2.1. VYcioBus peaju3aluv NPpOrpamMMbl.

Ob6bvenunenne «3D-monenupoBaHue W MPOTOTUIIMPOBAHUE» PACIONIAraeTCs B
OCHalIeHHOM y4eOHOM kaOunere. KaOuneT obecriedeH cOOTBETCTBYIOIIEH MEOETBIO:
pabounMu CTOJIaMH, CTYJIbSIMH, KOMIBIOTEPaMH, MPOrPaMMHBIM OOECIeUeHUEM,
BBIXOJIOM B MHTEPHET, MYJIbTUMEIUNHON JTOCKOW, CTOJIOM JIJII PYKOBOJIUTEIIS.

['pynmna oOy4aroruxcst cocrouT u3 10 yenosexk.

K paGore B o0OBEAMHEHHHM JE€TH MPUCTYNAIOT IMOCIE MPOBEACHUS
PYKOBOJUTENIEM COOTBETCTBYIOUIETO HHCTPYyKTa)Xa IO IMpaBUJaM  TEXHUKHU
Oe3omacHoOil paboThl, OOBABICHUEM TEMbl 3aHATUs, IJIaHa padorel. HoByro Temy
PYKOBOJUTEIb OOBSACHSAET C MPUMEHEHUEM TEXHOJIOT U MyJIbTUMEIUA.

Jlig 3neKTpoHHOro 00ydeHus W OOydeHHs ¢ NPUMEHEHUEM AMCTAHIMOHHBIX
00pa30BaTENbHBIX TEXHOJOTUN MCIONb3YIOTCS TEXHUUYECKHUE CPEICTBA, a TaKXKe
UH(GOPMAIMOHHO-TEIEKOMMYHHUKAIIIOHHBIE CETH, OOECIeuMBaIOIINe Mepenady Io
JUHUSAM CBSI3U yKa3aHHOW HH(popMauuu (0Opa3oBaTelIbHbIE OHJIAWH-TIIAT(OPMBI,
nr(ppoBbIe 00pa30BaTENbHBIE PECYPCHI, PA3MELIEHHBIE Ha 00pa30BATENbHBIX CalTax,
BUIcCOKOH(epeHInr, BeOMHaphl, SKype — oOmienue, e-mail, o0iadnbie CepBUCHI U

T.1.).

MarepuajibHO-TEXHHYECKOE o0ecneyeHue

1 | 3D npuntep 5
2 | KomnbroTep craiioHapHbIi 10
3 | 3D-turactux 10
4 | KomnbroTepHasi MbIllb 10
5 | IIporpammuoe obecniedenue ans 3D-mMoaenupoBaHus 10

NudpopmanuonHoe odecnedeHue

Caiir: https://kompas.ru/

Y4eOHO-MeTOIMUECKHI MaTepral U BUJIEO UHCTPYKIIMU COJIEPXKATCs Ha calTe
https://kompas.ru/publications/video/ wu:

https://kompas.ru/

OOGyuJaroniyue MaTepuabl:

BU/IEO;

MaIMHOCTPOCHUE;

CTPOUTEIBCTBO;

nprudOpPOCTPOCHHUE;

CTaThH;



https://kompas.ru/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/?cat=2
https://kompas.ru/publications/video/?cat=3
https://kompas.ru/publications/articles/
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KHUIY;

JIOKYMEHTHI;

kommac-3d kommac-rpaduxk.

CrpaBOYHUK KOHCTPYKTOPA:

http://www.propro.ru/graphbook/eskd/eskd/gost/GOST.htm#003 - Enunas
CUCTEMA KOHCTPYKTOPCKON JOKYMEHTALIMU

http://cherch.ru/ - Bee3narommii caiiT mpo uepueHue

http://cdot-nntu.ru/basebook/ng2/system/theory/sbor_chert_iframe.HTM -
COopounble yeptexu. JleTanpoBaHue yepTexel oOuiero Buja

http://www.tepka.ru/Cherchenie_7-8/index.html - Ownnaiitn  y4yeOHMK TIO
yepuenuto (A.Jl. borsunaukos, B.H. Bunorpamnos)

B y4eOHBIX LIeNIX MOXKHO O€CIUIaATHO YCTAaHOBUTH MPOTPAMMHBIA MPOAYKT C
caiita: https://kompas.ru/

2.2. ®opMBI aTTECTAIUM.
@opMbl  TPOBeEHUs] ATTECTAIMM: 3alllTa MPOCKTa, COPCBHOBAHUS
Pa3TUIHOTO YPOBHSI.

®opMbI OABEIEHUS UTOTOB!
3allliTa MPOEKTa,
COPEBHOBAHMS PA3TUYHOTO YPOBHSI.

Cnoco0b1 onpeesieHus1 pe3yJIbTATUBHOCTH.

B oOpa3oBarenbHOM mponecce sl JUAarHOCTUKU YCIEUIHOCTH OCBOCHHUS
yueOHOU MPOrpaMMBbl UCTIONb3YIOTCSL:

MeTO/1, HaOJIFOIeHNS;

METO/] aHaJIM3a MPOJYKTOB 00pa30BaTENbHOM NEATEILHOCTH 00yUaroIerocs;

CoznaHune «paBWIBHBIX» MOJEJEH, T.e. MOJENEH, B KOTOPHIX COOJIOIEHBI
OPUHIUIBl [aPAaMETPUYHOCTH, ACCOLUMATUBHOCTH MW JJI KOTOPBIX BBITOJIHUM
Pa3IMYHOrO poja aHaJIU3.

Ouenka popMUpOBaHUSL KOMAH/IbI MO CIAEAYIOIUM KPUTEPHUSIM:

CIUIOYEHHOCTh KOMaH/bI;

COrJIaCOBAaHHOCTh MHIMBUAYAJIbHBIX LEJIEH YJIEHOB KOMaH/IbI;

3¢ pexTuBHOCTH pabOTHl B KOMaHJIE B CPABHEHUU C 3(PPEKTUBHOCTHIO pabOTHI
HaJl UHAUBUAYaJIbHBIMU MPOEKTAMH;

BBIJICJICHNE JIU1€pa KOMaH/IbI.

Buabl KOHTPOJISA.

MpEIBaPUTEIIbHBIN: aHKETUPOBAHUE, ONPOC;

mpakThyeckass paboTa HaJ co3laHueM COOPOYHOUN EIUHUIBI B OMPEACIICHHON
TEMAaTUKE;

TEKYIIUI: KOHKYPCHI BHYTpU 00bETMHEHUS, JUCKYCCHUH;

WUTOTOBBIN: 3aIUTa MPOECKTOB.


https://kompas.ru/publications/books/
https://kompas.ru/publications/docs/
https://kompas.ru/publications/video/
https://kompas.ru/publications/video/
https://kompas.ru/mobile/refbook/
https://kompas.ru/
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2.3. OueHoYHbIe MaTepHUAJIbI.

Crnoco0bl onpeesieHUs pe3yJbTATUBHOCTH.

B o0pa3oBaTenpbHOM mporiecce ISl MTUArHOCTHKH YCTIEITHOCTH OCBOCHUS
y49eOHOM TIPOTPaMMBbI UCTIOTB3YIOTCS:

METO/I HaOIIOACHU;

METO/I aHaJIW3a MPOTYKTOB 00pa30BaTEIbHON ACSITENFHOCTH 00YYaOIIerocs;

Co3nmanue «mpaBWIBHBIX» MOJENEH, T.€. MOJENeH, B KOTOPBIX COOJIIOICHBI
MPUHITUIBL  TTAPAMETPUYHOCTH, AaCCOIMATUBHOCTA W IS KOTOPBIX BBITOJHUM
Pa3IUYHOTO poja aHaJH3.

Omnenka ¢GopMUPOBaHUS KOMAaH/IBI TIO CIEAYIONTIM KPUTEPHSIM:

CIUIOYEHHOCTHh KOMAaH/IbI;

COTJIACOBAaHHOCTh WHANBHUIYAIbHBIX 1IE€JICH YICHOB KOMaH/IbI;

¢ pexTuBHOCTH pabOTHl B KOMaHJIe B CPaBHEHUU C d(PHEKTUBHOCTHIO pabOTHI
HaJl UTHAUBUIYaJIbHBIMH MPOEKTAMH,

BBIJICICHHE JTUIEpa KOMAHIbI.

Buabl koHTpPOJIA.

MIpEABAPHUTEIbHBIN: aHKETHPOBAHUE, OTIPOC;

MpakTH4eckas paboTa HaJ CO3aHUEM COOPOYHOM €IUHUIIBI B ONpPEEICHHOMN
TEMAaTHKE;

TEKYITUH: KOHKYPChI BHYTPH 00BETUHEHUS, TUCKYCCHUH;

UTOTOBBIN: 3alIATa TPOCKTOB.

Dopmol OuazHOCMUKU:

1. IlpomexyTouHas OUArHOCTHKA, MPOBOAMUTCSA IO 3aBEPLICHUU TOTYTOIUS
WM rojia 00yueHus (Ipy MepeBo/ie Ha CIEIYIONTUN yueOHBIN o).

2. UrtoroBas nuarHoCTHKa, MPOBOAMTCS TOCJIE 3aBEpIICHUsS BCell yueOHOU
POTrPaMMBl.

[IpeameToM OLIEHKM CHOy’KaT yMEHUS M 3HAHMS, HaNpaBieHbl Ha
dbopmupoBaHue

O6mumx u npoeccuoHaTbHBIX KOMITIETEHIIUM.

Onepamugnvlii.  KOHMpOAb YYEOHBIX JIOCTHXKEHHMH  OCYIIECTBISETCA Ha
NPOTSKEHUHM BCEX 3aHSATUM W MMEET CBOEM LEIbI0 OLEHKY CHUCTEMaTUYHOCTH
y4eOHOM paboThl oOydaronuxcs mo (OPMHUPOBAHHUIO 3HAHUM M YMEHUH B paMKax
OCBOCHMs JlaHHOro Mmatepuana. IIpoBoguTcs B mpomecce YCTHOIO —OIpoca,
MPOBEICHUSI MPAKTUYECKUX Pa0OT, BBITIOJHEHUS UHIMBUIYAIbHBIX 33JJaHUN U T.11.

3aoauu meKkyuie2o KOHmpoJa:

- TOBBILLIEHNE MOTUBAUU 00YYaIOUINXCs K PEryIsIpHOi yueOHoi paboTe;

- pa3BUTHE HABBIKOB CAMOCTOSTEIBHON pabOThI;

- obecrieueHre OOpAaTHOM CBSA3M MEXAYy OOYyHArONIMMUCS W IPErnoJaBaTelieM,
HAa OCHOBAaHMHM KOTOPOW YCTaHABIMBAECTCs, KaK OOydYaroluecs BOCIPUHUMAIOT H
yCBaMBAIOT yueOHBIN MaTepra;



32

- nuddhepeHnnaIus UTOroBOM OLIEHKHU 3HAHUM.

OueHka NPOEKTHOM AeATeJIbHOCTH 00y4a0IIUXCH

DIIpomecc 1) PaGora Hax mpoekTomM

2)Pe3ynbTat npoekta 2) [IpoayKT mpoekTa (4To MOJIyYIHIOCh B UTOTE)

3) Odopmrenue npoekra 3) OpopmireHre MIPOSKTHOM MAITKH, BUACOPSAa

4) 3amuTa npoekta 4) [Ipe3eHTanus CBOETo MPOJYKTa: YPOBEHB IMPE3CHTAIUH,

Kputepun onienHnBaHusi padoThbl HA/l IPOEKTOM:
aKTyaJbHOCTh MpOeKTa (00OCHOBAHHOCTh MPOEKTa B HACTOSIIEE BpeMsi, KOTopas
MpeanojaraeT pa3peneHue MMEIOIUXCs 10 JaHHON TeMaTHUKe MPOTUBOPEUHiN);
CAMOCTOSITEILHOCTh (YPOBEHb CaMOCTOSITENIbBHOW padoOThl, IUIAHUPOBAHHUE W
BBINIOJIHEHUE BCEX OTAllOB TNPOEKTHOM JIEATENIbHOCTH CAMHMH  YYalllUMHCS,
HaIpaBisieMble JEUCTBUSIMU KOOPAMHATOpa MpOeKTa 0€3 ero HernocpenacTBEHHOTO
ydacTus);
Npo0JIeMHOCTh (HAJIMYME W XapakTep MPOOJEeMBI B MPOCKTHOW EATEILHOCTH,
ymeHue (GopMyaupoBaTh NpoodsieMy, IpoOJIEMHYIO CUTYalLUIO);
COJIePKATENBHOCTD (YPOBEHb HHPOPMATUBHOCTH, CMBICTIOBON €MKOCTH MPOEKTA);
HAYYHOCTh (COOTHOIIICHNWE M3yYCHHOTO M MPEICTABIICHHOTO B IPOCKTE MaTepHaa, a
TaKXe METOJIOB pabOThl C TAKOBHIMU B JIAHHOW HAay4HOM 00JIACTH IO HCCIIEyeMOMH
npoOseMe, HCIOJb30BaHUE KOHKPETHBIX HAyYHBIX TEPMHHOB M BO3MOXHOCTH
OIEpUPOBAHUS UMH);
padota ¢ nndopmanueii (ypoBeHb paboThl ¢ HHpOpMaIUeH, crocoda morncka HoBOM
uHdopmaImu, cnocoda nojayr HHGOPMaIIUU - OT BOCIIPOU3BEICHUS 10 aHAIIN3A);
CUCTEMHOCTh  (CIIOCOOHOCTH  paccMaTpuBaTh BC€  SIBIICHHSA, IMPOILECCHl B
COBOKYITHOCTH, BBIIENSATH OOOOIICHHBINA CIMOCOO ACHCTBUS W MPUMEHSTH €ro IpH
peIIeHuH 3a7a4 B padboTe);
HHTErPAaTHUBHOCTH (CBSA3b PA3IMYHBIX 00J1acTel 3HAHU).

Kpurepuu onieHuBaHusA «MPOAYKTA» MPOEKTHOM eI TeJILHOCTH

MOJTHOTA Peajim3aliu NMPOEeKTHOro 3ambicja (YPOBCHb BOIUIOIICHUS
HUCXOMAHOW 1eiM, TpeOoBaHUM B TMOJYYEHHOM TMPOAYKTE, BCE JM 3aJauu
OKa3aJIMCh PEIICHbI);

COOTBETCTBHE KOHTEKCTY MNPOEKTHPOBAHUS (BaXHO OILICHUTD,
HACKOJIBKO TOJYYEHHBIA PE3YJbTAT 3KOJIOTUYEH, T. €. HE YXYIAIIUT JIU OH
COCTOSIHUE IIPUPOIHOM CPEIbl, 3I0POBbE JIFOJIEH, HE BHECET JIM HAIIPSDKEHUE B
CUCTEMY JEJOBBIX (MEXKIMYHOCTHBIX) OTHOIICHUM, HE HAYHET JIU pa3pyliaTh
TpaAulM1 BOCHUTAHUSA, CKJIaJAbIBaBIINECS TOJAMH);

COOTBETCTBHE KYJbTYPHOMY AHAJIOTY, CTeN€Hb HOBU3HBI (IPOEKT KaK
«Opocok B Oymymiee» BcerJga COOTHOCHUTCS C  BHECEHHEM  HEKUX
npeoOpa3oBaHUil B OKPYKAIOIIYIO JEHCTBUTEIBLHOCTD, C €€ yiayurneHueM. J{is
TOTO 4YTOOBI OLICHUTH CJIICJIAHHBIA B ATOM HAIMPABJICHUHU BKJAJ, HEOOXOIUMO
UMETh MPEJICTABICHUE O COOTBETCTBYIOIIEM KYJIHTYPHOM OIIBITE.);

conUaJIbHaA (MPAKTHYECKAs, TEOPETUYECKAS ) 3HAYUMOCTh;
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3CTEeTHYHOCTD;

NOTPe0OHOCTh JAJIbHEHIIero pa3BUTHS NPOEKTHOr0 ONbITa (HEKUH
MPEAMETHBIA PE3yJbTaT, €CIU OH OKa3ajlCsl COLUMAIbHO 3HAYMMBIM, TpeOyeT
MPOJIOJKEHNS U Pa3BUTHs. BBINOIHEHHBIM MO OJHOMY MPEAMETY Y4YEOHBIN
MIPOEKT OOBIYHO NOPOKIAET MHOKECTBO HOBBIX BOIPOCOB, KOTOPBIE JIEKAT YHKE
Ha CTBIKE HECKOJIBKHUX AUCIUIUIMH).

Kpurepuu ouenuBanusi opopmiieHUs NPOEKTHON PadOThI

NPaBUJIBHOCTb M I'PAMOTHOCTH OdopMiieHHMs (HAaTU4YHE TUTYJIBHOIO
JIUCTA, OIJIABJICHMS, HyMEpaluW CTpPaHWUL], BBEICHUs, 3aKIIOYCHUS, CIOBAPS
TEPMUHOB, OubIHOTrpadun);

KOMIIO3ULIMOHHASI CTPOMHOCTD, JIOTMYHOCTh M3JI0KeHHS (E€IUHCTBO,
LEJIOCTHOCTh, COITOJUMHEHNE OTIEIbHBIX YaCTEH TEKCTA, B3aUMO3aBUCUMOCTD,
B3aMMOJIONIOJIHEHHE TEKCTa W BHUaeopsaa, OTpaxkeHue B TEKCTE NMPUYMHHO-
CJIEJICTBEHHBIX CBSI3€l, HAJIMYME PACCYXACHUI U BHIBOJIOB);

KayecTBO o¢gopmiieHusi (pyOpULIMpOBaHME U CTPYKTypa TEKCTa,
KaueCTBO ICKU30B, CXEM, PUCYHKOB);

HATJSIIHOCTD (BUACOPAI: TpaUKU, CXEMbl, MAKEThl U T.I., YETKOCTb,
JOCTYITHOCTb JIJIs1 BOCIIPUSTHSA);

CAMOCTOSAITEIbHOCTD.

Kpurepuu oueHuBaHus Npe3eHTAUMN MPOEKTHON PadoThI (IPOAYKTA):

KA4eCcTBO [0KJAAa (KOMIIO3ULMUSA, MOJHOTA IPEACTaBIEHUS padoThI,
HOJXOJI0B, PE3YJIbTATOB; APIYMEHTUPOBAHHOCTD U YOEXKIEHHOCTD);

o0beM W rayOMHa 3HAHUH 1O TeMe (WM TpeAMETY) (IPYyaULHUA,
HaJIMYUE MEXITPEIMETHBIX (MEXIUCIUIIMHAPHBIX) CBA3EH);

MOJIHOTA PACKPBITHA BbLIOPAHHON TEMATHKH MCCJIEI0BAHUA MPH
3amure;

npeacTaBjieHne NMpoeKkTa (KyJIbTypa pedyHd, MaHepa, HCIOJIb30BaHUE
HaIJSIIHBIX  CPEJICTB, YYBCTBO BPEMEHH, HMIIPOBU3AIMOHHOE HAyajo,
Jep’KaHue BHUMaHUS ayJIMTOPHUH);

OTBeThbl Ha BOMNPOCHI (MOJHOTA, apryMEHTUPOBAHHOCTb, JOTUYHOCTD,
yOEKAECHHOCTD, APYKeTtooue);

JeJIOBble H BOJIeBble Ka4yecTBa JOKJIAAYUKA (YMEHHUE MPUHSTH
OTBETCTBEHHOE pEUIEHUE, NOTOBHOCTb K JUCKYCCUHU, J0OPOKENIATEIbHOCTD,
KOHTAKTHOCTb);

NPaBUJILHO O(popMIIeHHAS] IPE3eHTALUS.

2.4. MeToauyecKue MaTepuaabl
Y4eOHOo-HarIgIHbIe TOCOOUS: - CTEH/IbI CO CIIPABOYHBIM MaTEPUAJIOM,
- IPEe3EHTAINU K JIEKLIHOHHOMY MaTepHary
- yueOHble U MeToJauYeckue mnocoOust (y4eOHHUKH, Y4EOHO-METOAMYECKHE
ocoOusi, TOCOOUsI 111 CAaMOCTOSITEILHOM paOOThl, COOPHUKH YIIPAXKHEHUH U Ap.).
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IHpuiaoxenue 1
OueHovyHbIE MATEPHUAJIBI

TecT no TexHuKe O€30MaCHOCTH

Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTCs B 1 Oai.

Bbi0epuTe 011H BAPUAHT OTBeETA:

Oo6mme npasuwia noeaenusi u Th B kaOunere

1. Ilepen nauanom paboThl B KaOMHETE MH(GOPMATUKHA HEOOXOIUMO

1) ocraBuTh Bemw, HE TpeOyIOMMECs BO BpEeMsS YypOKa, B CICIUAIBHO
OTBEJICHHOM MeECTe, MPOUTH Ha CcBOE paboyee MECTO, BKIIOYUTH MEPCOHATbHBIN
KOMITBIOTEP U JOKUJIATHCA YKa3aHUN yUUTEs;

2) mpoiTH Ha pabodyee MECTO, BKIIFOUUTh KOMIIBIOTEP U JTOKUIATHCS yKa3aHHUM
YUUTEIIS;

3) OCTaBUTH BelIM, HE TPEOYIOMIMECS BO BpEeMs YpOKa, B CIHCIHAIBHO
OTBEJICHHOM Me€cCTe, IPONTH Ha CBOE pabodyee MECTO U JOKHUAATHCA YKa3aHWUU
YUUTEIS.

2. MOXHO 7T MPUHOCUTD B KAOWHET MPOIYKTHI MUTAHUS U HATIUTKH?

1) Her;

2) na, TOJILKO B TOM CJIyYae, €CIIM CHIIbHO XOYeTCsl, €CTh HITH ITUTh;

3) na.

3. Uto MO:KHO aejaTh O0ydJarmeMycs B KOMIBIOTEPHOM Kiacce TOJAbKO €
pa3peleHus meaarora?

1) caBurath ¢ MECTa MOHUTOP H/WJIH CUCTEMHBIH OJIOK;

2) yCTaHaBIMBATh WIH yIAIATh IPOTPAMMbI Ha KOMITBIOTED;

3) OTKJIIOYATH ¥ MOJKITI0YATh YCTPOMCTBA K KOMIIBIOTEPY.

4. llpu mnosBIEHUM 3amaxa Trapd MM CTPAHHOTO 3ByKa OOydYaroIUMCA
HE00X0IMMO

1) Npo0KUTE pabOTy 32 KOMITBIOTEPOM;

2) cOOOIIUTHL 00 3TOM YUHUTEITIO;

3) HEMeUIEHHO TTOKMHYTh KJIACC.

5. B cyuae nokapa He0OX0IUMO

1) npekpatuth paboTy, MO PYKOBOJICTBOM YUHUTENS IOKUHYTh KAOWHET;

2) HEeMeJICHHO TIOKMHYTh KOMITBIOTEPHBIN KJIAcC;

3) BBIKIIFOYUTH KOMIIBIOTEP M MOKHHYThH 3/IaHUE.

6. Kakue u3 nepedrcieHHbIX JEHCTBUI He 3anpemanTes B KabuHete?

1) oTKITIOYATh U TIOAKIIIOYATh YCTPOUCTBA K KOMITBIOTEPY;

2) BCTaBaTh CO CBOMX pabOYux MeCT BO BpeMs pabOThl, YTOOBI
MOTIPUBETCTBOBATH YUUTEIIS;

3) paboTaTh IBYM OOYYAIOIIMMCS 32 OJTHUM KOMITBIOTEPOM.

7. CkoJIbKO O0yYaroumxcs JOMYCKarTCs OJHOBPEMEHHO K paboTe 3a OJHUM
KOMITbIOTEPOM?

1) nBoe;

2) Tpoe;

3) onuH;
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4) gethIpe.

8. Kakue neicTBus He 3ampelieHbl IPaBUIaMy TIOBEICHNS B KaOHHETe?

1) mpotiTi B kabuHeT 6e3 00yBHU;

2) paboTaTh C BIAYKHBIMU HJIH IPSA3HBIMU PYKaMU;

3) oTkiOYaTh W TOAKIIOYATh KaOENH, TPOraTh COCAMHUTEIHLHBIC Pa3bEMBI

IIPOBOJIOB.

I1. [IpaBusia padoThl 32 KOMIIBIOTEPOM

9. Moxuo nu nepesarpy»kathb [IK Bo Bpemst paboTsI Ha ypoke

1) na, eciy 3TO HEOOXOUMO;

2) MOKHO, HO TOJIBKO C pa3pelIeHus yIuTeds;

3) Her.

10. Ecnu nepcoHanbHbIN KOMIBIOTEP HE BKIIIOYAETCSI, HEOOXOIUMO:
1) npoBepUTh MUTAHUE;

2) IPOBEPHUTH MTEPEKIIOUATEIH,

3) COOOIIUTD YUUTEITIO.

11. Moxwno nu Beikouath [IK mo okoHyanuu paboTsl Ha 3aHATHH?
1) na, mpu HEOOXOAUMOCTH;

2) na;

3) Her.

12. Kakyie KOMOBIOTEPHBIE MPOTPAMMBbl MOXKHO 3aITyCKaTh OOYYaroIIMMCSI BO

BpeMs ypoka?

1) moOwie;

2) TOJIBKO T€, KOTOPBIC BaM Pa3peIIn 3alyCTUTh YYUTEIh BO BPEMsI YPOKa,;

3) TONBKO Te, KOTOPbBIC M3YYau paHbIIIC.

13. YUrto aematk ecnu He paboTaeT KiiaBUaTypa WM MBIIIKa?

1) npoBepHTh, MOIKITIOUEHO i yCTPorcTBO K I1K;

2) nepesarpy3uth I1K;

3) COOOIINUT YUUTEITFO.

14. Yto HyXHO caenaTh N0 OKOHYaHUH padoTsl 3a [1K?

1) mpuBecTH B MOpPSIOK pabodee MeECTO, 3aKphITh OKHAa BCEX MPOTpPaMM,

3aIBUHYTh KpECJIO, CJaTh YYUTEII0 BCE MaTepualbl, NP HEOOXOIUMOCTHU
BRIKTIOUUTH 11K

2) MIOKUHYTh KaOWHET;

3) BBIKIIIOYUTH KOMIIBIOTED.

I11. CoxpaneHnue 310poBbsi Ipu padoTe 32 KOMILIOTEPOM

16. MoxHo 51 paboTaTh 32 KOMITBIOTEPOM IPH TUIOXOM CaMOYYBCTBUU?
1) Her;

2) 1a, eCiM pa3pelinia YIUTeb;

3) na.

IIpaBuIbHBIC OTBETHI:

[ Nesompoca || 1 |2 |3 ][4/5 678910111213 /14 ]|15 ]| 16 |

| oTBer

3 jlaflsflaflaflajlajla]l2][3 Jl1 Jl2 J[3 JJ1 J3 [[1 |
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Tect «Hanecenne pa3MepoB» (3HaHHe NPaBUJI HAHECEHHUS Pa3MepoB)

1.Pa3mepsbl Ha yepTexkax yKa3bIBaIoOT B:

a) CAaHTHMETpax; 0) MeTpax; B) KHJIOMETpax; ') MUJUTUMETPaX.

2.Jln HaHECeHUs Ha YepTekax pa3MEpOB MPOBOMST JIMHUU: a) BBIHOCHBIE U
pa3MepHBIE;

0) oceBbI€ U LICHTPOBHIE; B) OOpHIBA.

3.Pa3MepHble JTUHUM C OOOMX KOHLOB OrpaHUYMBAIOTCA a) TOYKaMH; O)
CTpEJIKaMH;

B) YEPTOUYKAMU; ') BCE MEPEUNCICHHBIEC SJIEMEHTHI.

4.Pa3zmepHble JTMHUU NPOBOJAT OT KOHTYpa AETAIU Ha PacCTOSHUU: a) oT 1 MM
o 5 mwMm;

6) or 6 MM 1o 10 mm; B) or 10 MM u OGomee 20 mMM; T) cTaHIapT HE
IpelyCMaTPUBAET OTPAHUYECHHUSL.

5.Pa3mep Ha yeprexe KakJOro 3JEMEHTa JAETajl IMPOCTABISIOT: a) TOJIBKO
OJIVH pa3;

0) Mo Tpu pa3a KaxJblii; B) CKOJIBKO 3aX0UETCS

6.PazmepHble uucla TPOCTABISIOT OTHOCUTEIBHO pa3MEpHOM JIMHHUM: a) B
pa3phIBE pa3MEPHON JUHUY; 0) MO pa3MEPHOM JIMHUEH; B) HaJl pa3MEpHOU JIMHHEH;

/. BbIHOCHas! JIMHUS BBICTYNAET 3a MpEeeibl pa3MEpHOUN JTMHUU: a) OT 1MM 110

SMM;

0) ot SMM 110 10MM; B) 6€3 orpaHUYEHUS.

8. Bricora nudp pasmepHoro uncia nonkHa ObITh HE MeHee: a) 3,5 MM; 0) 5
MM;

B) / MM; T') BCE TIEPEUUCIICHHBIE.

9. lnuHa cTpesiky Ha yepTeke paBHa: a) oT 1 MM 110 3mm, 0) ot 6 MM 10 10
MM;

B) 6€3 orpaHUYCHHUS.

10.CranmapTom nperycCMOTPEeHO 00s3aTeIbHOE MPUMEHEHHUE YCIOBHBIX 3HAKOB
py 0003HAYEHUU:

a) AMamMeTpa u paauyca; 0) 3HaKa TOJIIIUHBI JeTalu, B) 3HaKa JIJTMHBI AETaJH, T)
BCE MEPEUHCIICHHBIE.

TecT no TemMe «nMpoenupoBaHus» (3HAHHE CMIOCOO0OB MPOEIHPOBAHMSA)

Yacts A

1. IlpoeuupoBaHue Ha3bIBAETCS LIEHTPAIBHBIM, €CIIU: a) MPOCLUPYIOLIUE JIYUYH
UCXOJAT U3 OJTHOM TOYKH; 0) MpOoeUupYIOIIHe JTy4Yd MapajiyielibHbl U COCTABIISIOT C
IJIOCKOCTBIO TIPSIMOM YTOJ;

B) MPOEUUPYIOUIUE YUY MOMAIAI0T B OJHY TOUKY HA IIOCKOCTH.

2. B kocoyrosbHOW (POHTAIBLHOW JAMUMETPUUECKOW MPOEKIUH OCh Y
pacnonaraeTcsi K ropusontanu mnoj yriom: a) 90 rpagycos; 6) 45 rpagycos; B) 30
IpajlycoB.

3. Ha3zoBure aKCOHOMETPHYECKYIO MPOEKIHUI0, B KOTOPOH IO BCEM OCAM
OTKJIQJIBIBAIOTCSl  JIGUCTBUTENIbHBIE pa3Mepbl: a) KOCOyrojbHas (pOHTaIbHAS
JTMMETpUYeCKas MPOEKITUs;

0) NpsIMOYTOJIbHASL U30METPpUUECKasi TPOEKIIHSI.
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4. B npsAMOyrojibHOM M30METPUYECKON MPOEKIIMU Yyroa Mexay ocbio X (Wiau
ocbio Y) M ropu3oHTanbio cocraBiser: a) 45 rpagycos; 0) 120 rpamycos; B) 30
IpalycoB.

5.B nuMerpuueckoil MpoeKuruy pa3Mepbl YMEHBIIAKOTCSA B JIBA pas3a M0 OCHU: a)
Y; 0) X; B) Z.

YHacte B 1. CootHecuTe n300pakeHHe U CIOCOO NPOEHUPOBAHHUS:

57..

/A
b D / j .‘ S
1)'I<ocoyronbﬁbe; 2) HIeHTpaIbHOE; 3) IPSIMOYTOJILHOE.

2. CooTHecuTe M300paKeHHUE MPOEKIMH MpeaMeTa, 0003HauYeHHON ITUdpoi ¢
HaIpaBJICHUEM IPOCHUPOBAHUS, 0003HAYECHHBIM OYKBOIA:

| © R C
Ve 1 {‘r'
| X 5 |

BBI6ep€T€ IIPaBUJIIBHOC 0003HaUYeHHE OCEHl B III/IMGTpI/I‘IGCKOI/I IMPOCKIUU:

SR

4. B mnpsAMOYroibHOW  HM30METPUYECKON  MPOEKUMU  Yroal  MEXAY
AKCOHOMETPUYECKUMHU OCSAMU COCTABIISET:

a) 30 rpamycos; 0) 45 rpagycos; B) 90 rpamycos; 1) 120 rpamzycos.

5. Bo ¢poHTanbHON JUMETPUYECKOW MPOEKIMH Yroyi Mexay ocsiMu X u Y
COCTAaBJISIET:

a) 30 rpamycos; 0) 45 rpamycoB; B) 90 rpamycos; 1) 120 rpaxycos; m) 135
I'paxycoB.

Yacte C

Jlonoynaute W300pa)keHWe JCTaldd, BBIOJHEHHOW B  JIUMETPHYCCKOMN

MIPOEKITUHU:
7))

Tect mo Teme «Pa3pe3bl U ceueHHs» (3HAHHE TECOPETHUYECKUX CBEACHUU O

BBITIOJTHEHUU CEUCHHUM U pa3pe3oB)
A)
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1.KOHTYp HaJIO)KEHHOTO CEYEHHUs OOBOAAT: A) CIUIONIHON TOHKOHW JIMHHEH bB)
CIUIOIIHOM TOJICTOM OCHOBHOM JIMHUEM.

2. KOHTYpP BBIHECEHHOTO CEYCHHSI OOBOIAT: A) CIIOIIHOW TOHKOW JTUHHUEH

b) croniHo# TOICTON OCHOBHOM JTUHUEH

3.MeTaJIbl U UX CIIABbI ITPUXYIOT: A) HAKJIOHHOM TOHKOMW JIMHUEW MOJ yTJIOM
45 b) ceTyaToil IITPUXOBKOM

4.TonmMHAa pa30MKHYTOM JMHUM paBHA: A) TONIIWHE JTUHUN KOHTYpa JAeTaneu

b) nosioBuHE TONIIIUHBI TUHUM KOHTYpa AeTaneil B) moaTtopsl TOMIIUHBI TUHUN
KOHTYpa JeTanen

5. eclid BBIHECEHHOE CEYEHHE CHUMMETPUYHO M pacrojaraercs Ha
MPOJIOJDKEHUU CEKYIIEeH, TO CeKYLIYI0 MIOCKOCTh M COOTBETCTBYIOIIEE ceueHue A)
o6o3HavaroT b) He 0003HaUarOT

6. cexyllylo IUIOCKOCTh OO0O3HA4Yal0T TOJBKO PA30OMKHYTHIMHU JIMHHSIMHU B
ciydJae:

A)  HaJIOKEHHOTO  CHUMMETPHUYHOIO  ce4eHuss b)  HaJIO0KEHHOTO
HECUMMETPUYHOTO CEUEHUS

/. ecnu ieTainp UMEET OJIHY TUIOCKOCTh CUMMETPHH, a pa3pe3 pacrnojaraercs Ha
MECTE OJTHOTO U3 BUJIOB, TO TJIOCKOCTH U pa3pe3: A) obo3HavatoT b) He 0003HavaoT

8. B cimyuae COeQMHEHMsI BHJA C YacThIO pa3pes3a, TpaHMIled BUAA W paszpesa
SIBJISICTCS:

A) ocb cummeTpun b) BoHUCTas TOHKAs TUHUS

9. mpu coenuHEeHNN Y2 BUIA U Y2 pa3pesa rpaHUIlel BUIa U pa3pesa sSBISCTCS:

A) ocb cummeTpun b) BosHUCTas TOHKAS TUHUS

10. npu coenuuenuun 2 Buma ul/2 paspesa Buja pacrnoiarator: A) cieBa b)
cripaBa

11. mecTHBIA pa3pe3 orpaHUYMBaIOT: A) JIWHUEH KOHTypa b) BomHUCTOM
TOHKOM JIMHHUEN

12.Tonkyro cTeHKY (peOpo >KECTKOCTH) 3alITPUXOBBIBAIOT, €CIM CEKyIIas
MJI0CKOCTh MPOXOUT:

A) Boab pedpa b) nonepex pedpa

13. B ciyuae ToueHOW neTanu, Mpu coeawHeHuu 1/2 Buma m Y42 paspesa BHI
pacnoJiararor:

A) cBepxy b) cHuzy

Tect IlpaBuia opopmiieHus1 YepTe:Keil (3HAHUE TEOPETUUECKUX CBEIECHUMN O
0 COOPOYHBIX YEPTEHKAX )

1. KakoBo Ha3HaueHHE COOPOYHOTO UyepTexa?

a) HeoOxoauM 17151 M3rOTOBIICHUS JIeTalIe COOPOYHON €TMHUIIBI

0) HeoOxoaum a1t KOHTPOJISE COOPKU COOPOUHON €AMHUITBI

B) HeoOxogmm kak MOKyMEHT, Hecymwuid HHPOpMaNUi0 00 yCTPOHCTBE U
IIPUHIIAIIC B3aMMOJICHCTBHS COOPOYHOM €TMHUIIBI

2. Kakuie OCHOBHBIEC CBEJICHUSI COJICPKUT crienrdpuKaus?

a) [To3uruu, pa3pesbl, KOJUYECTBO U MaTEpUAIIb JIeTallel, BXOISAIINE B COCTaB
COOpOYHOU €MHUIIBI
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0) Ilo3uiu, HaMMeHOBaHUE, BUIBI U MaTEpUAJIbl IeTalied, BXOAIIUX B COCTaB
cOOpPOUYHOM €TMHUIIBI

B) [lo3uiuu, KOIM4eCTBO, HAMMEHOBAHUE U MaTepHalibl AeTaneil, BXOJAAIIUX B
cocTaB COOPOYHOU €TMHUIIBI

3. Kak yka3pIBaloT Ha COOPOYHOM YepTexke HOMEpa MO3UIUH eTanei?

a) Ha nuausix-BeiHocKkax. IlocnenoBaTebHOCT, HOMEPOB MO3UILIMN HE MUMEET
HUKAKOTO 3HAYCHUS

06) Ha nunusx-seiHOocax. [lepBbiMU HAyT HOMEpa MO3WIUN HECTaHIAPTHBIX
JleTajeu, a ocye CTaHAapTHBIX

B) Ha nuHusix-BeiHOCKax. [lpudem mnocneqoBaTebHOCTh HOMEPOB MO3UIUHN
netaneit umeet 3HaueHue. [lepBbIMU UyT HOMEpa MO3UIIMI CTaHAAPTHBIX JeTaleH, a
MOCJI€ HE CTaHJaPTHBIX.

4. Kak BBIMIOJHSIOT HITPUXOBKY B pa3pese Uisl IBYX CMEKHBIX JeTaneit?

a) Pa3HpiMU 110 HAKJIOHY JIMHUAMHM (Ha OJHOM JIeTaju Mo yrioM 45 rpaaycos,
Ha BTOpoil — 75 rpamycoB). Takum oOpa3oM, 4ToObI OBLIO BUIIHO, YTO MEpBasi JETaNb
OTJINYHA OT BTOPOM JIETAJIH.

0) JInHUsIMU pa3HOW TOJIIIEHBI, PA3HOTO HAKJIOHA, IPUYEM PACCTOSHUE MEXKIY
JIMHUSIMU BBITIOTHSAETCS OJJMHAKOBBIM

B) TOHKMMM HE OCHOBHBIMHU JIMHUSIMU, HA TIEPBOM JI€Talld JIMHUM IITPUXOBKHU
TOJDKHBI OBITh HAKJIOHEHBI TMOA yrioM 45 rpamycoB, Ha BTOpod mertamu — 345
IpaJlyCOB OTHOCUTEIBHO OJIHOM JIMHUM OTCUETa MapajjIeIbHO OCHOBHOW HAIIUCH
yeprexka. Ha nepBoid U BTOpOU JI€Tanu JIMHUU IITPUXOBKH UMEIOT OJMHAKOBBIM IIar
Y HE MPOJOJIKAIOTCS 32 TPAHULIBI JETaJH.

5. Kakue peramm M mnpu KakuxX YCIOBHUSX HA3bIBAIOT Ha YEpTEkKE HE
pacce4YeHHbIMU?

a) JIroOble peranu, HaXOAITUECs 3a CeKYIEeH TII0CKOCThIO

0) JIroObie neranu, HAXOASIIMECS Tepe]] CEKYIIeH MIOCKOCThHIO

B) Bamnbl, mmonku, OONTHI, MINMUIBKH, BCE HE MyCTOTEIbIC Tela, KOTJa UX
CEeKyIIas INIOCKOCTh MPOXOAUT BAOJIb UX OCEBOM JIMHUH.

6. Uto Ha3pIBaeTCs ACTATMPOBAHUEM?

a) DTO mpolecc KOMUPOBAaHUS OTACIBHBIX JETAIC C YepTeka COOpOUYHOM
CUHUIIBI.

0) DTO mpouecc COCTaBIECHHsS PadOUYMX YEPTEKEW MO YepTexKy CcOOpPOUHOMN
CUHUIIBI.

B) DTO BayKHEUIIUH 3Tal B NPOEKTUPOBAHUU COOPOYHON €IUHUIIBI.

7. CKOJbKO BHJIOB, M KAKUM 00pa3oM JOMyCKaeTCs pacroJiaraTh n3o0paxeHnue
JIeTajd Ha COOPOYHOM YePTEeKe?

a) TosbKO TNAaBHBIM BHUJ M BHUJA CIpaBa C MPUMEHEHHEM HEOOXOJIMMBIX
MECTHBIX pa3pe30B, COOII01asi MPOEKIIMOHHYIO CBS3b

06) Toibko TNaBHBIA BHJA W BHUJ CJIeBa MPUYEM JIOMYCKAETCS HaPyIIaTh
MPOEKIIMOHHYIO CBS3b

B) HeoOxonuMoe m HaMMeHbIlee KOJUYECTBO M300paKEHUM ¢ COBMEILICHHEM
BUJIOB U pa3pe30B, COOII0asi MPOECKIIMOHHYIO CBSI3b.
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8. Ilepeuncnure Ha3BaHUE pa3sMEPOB B IMOPSAJKE IOCIEI0BATEIBHOCTH
IPOYUTAHHBIX ONPEACTICHUN

Pa3smepsl, onpexensionue NpeeibHble BHEIIHUE WM BHYTPEHHUE OUYePTaHUS
U3JIenus

Pa3mepsl, 10 KOTOPBIM H3/1€NIME KPEMUTCA Ha MECTE MOHTaXa

Pa3mepsl, 0 KOTOPBIM U3AETUE KPEUTCS K IPYTHM U3ETUSIM

a) YCTaHOBOYHBIE, rabapuTHBbIE, IIPUCOEUHUTEIIBHBIC; 0)
IPUCOEANHUTENbHBIC, Ta0apUTHBIC, YCTAHOBOUHBIC, B) rabapuTHBIC, YCTAHOBOYHEIE,
PUCOETNMHUTEIIBHBIC.

9. OrmeThTe, YTO MPaBUIBHO MOAPA3yMEBAIOT O] YTEHHUEM COOPOYHOIO
yeprexa?

a) YCTaHOBUTb HAa3HAYEHUE, YCTPOWCTBO W  MPUHLUMII  JECUCTBUSA
M300paKEHHOTO U3JIENIHNS;

0) BriicHUTH B3aMMHOE PACIIOIOKEHUE AETANEH U CIIOCOOBl UX COEAMHEHUS
ApYT C Ipyrom;

B) BrisicHuTh opMy, HA3HAYEHUE U B3aUMOJICUCTBHE JIeTalel U3IEIHS.

10. OTMeTbTe, UTO SBISIETCS YIPOIICHHEM, KOT/Ia Ha COOPOYHOM UepTEkKe He
MIOKa3bIBAIOT:

a) packu U CKpYyTJICHUS MAJIbIX PaJHyCOB,

0) HeOoubIIME yrayOJaeHus U BBICTYIIHI,

B) OTBEPCTHS MAJIbIX PaUyCOB U OCEBHIC JINHUU.

KoHTpo/ibHO-U3MepHUTeIbHbIE  MATepPHAJIbl  NPAKTHYECKOH  YacTH
IpOorpaMMbl BKJIIOYAIOT 33/1aHUs Ha BBINOJIHEHHME YepTeXka JeTalnd U JaHbl Ha JiBa
BapuaHta c¢ auddepeHumanueil (3agaHuss BTOPOTO BapHaHTA YIPOLICHHBIE).
[TpakTrueckue pabOThl HA YCTHOE YTEHHE uyepTeka OJHOTO BapuaHTa, T.K. paboTa
BBITIOJIHSAETCS] KOJUIEKTUBHO.

I'paduueckas padora 1 «JIunum yepre:ka» (IPOBEPUTH HABBIKK PabOTHI C
YepTEKHBIMU MHCTPYMEHTAMU U YMEHHUE BBINOJIHATH IMHUU YEePTEkKa)

I'paduueckas padora 2 «UepTex MI0CKOii geTaan» (IPOBEPUTH
HaBBIKM PAOOTHI C YEPTEKHBIMM HHCTPYMEHTAMU U YMEHHUE HAHOCHUTh
pa3Mepsl)

I'pajpuueckass padora 3 «MoaeJnpoBaHue MO0 YepPTeEKY»
(MpoBepUTH MPAKTUUECKOE YCBOCHUE MOHATHUS TPOCKIIMOHHOW CBSI3U.)

S I'padpmueckas padora 4 «YHeprexu Hu
AKCOHOMETPHYECKHEe TNPOEKIUM TMpeaMeToB»  (IPOBEPUTH
HABBIKM TIOCTPOCHHUS W HAXOXIACHUS TPOEKIHM TrpaHeil, pedbep u
TOYEK MpeIMeTa)
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I'padpuueckass padora S«IlocTpoeHne TpeTbedl MNPOEKUUM IO JABYM
AAHHBIM» (YMCHHE CTPOHUTH TPETHIO MPOESKIIHIO IO

%&: JBYM JAHHBIM).
ot N

. B ! I'paduueckas padora 6 «ConpsixeHus
(YMEHHE BBIIIOJHATH YEPTEK JACTaId C HCHOJIB30BAHHEM TI'€OMETPHUYECKUX
'~ - _ | mocrpoeHuil, B TOM 4HCJIE CONPSIKEHUN)

Y ) /
5

V IIpakTnueckasi pa6ora / «YCTHOe UTeHHE 4YepTexa» (yMEHHE
L = YUTaTh YEPTEX IO IUIaHY)

I'paduueckas padora 8 «Uepre:k mpeamera B Tpex
BH/JAX C npeodpaszoBaHueM ero (opmMbl (yMEHUE BBITIOJHATh YEPTEK MPEAMETA C

| npeodpa3zoBaHueM €ro (popMsl)
oo a5 I'paduueckass padora 9 «ICcKkM3 M TeXHHUYECKHUI
PUCYHOK JeTajim» (yMEHHUE BBITIOTHATh

ICKH3 u @ @ TEXHUYECKUN PUCYHOK JIETAJIH )

I'paduueckas padora 10 «Yeprex neranu ¢ BKJIOYEHHEM 3JIEMEHTOB
KOHCTPYUpPOBaHHUs)» (YMEHUE  BBINOJIHATH YEpPTEX  JIETadud C
BKJIFOUEHHEM DJIEMEHTOB KOHCTPYUPOBAHNSA )
I'paduyeckas padora 11 «BbinosiHeHHe YepTe:ka MpeaMeTar
(KOHTpOJIbHAS; UTOTOBAS)

(MpoBepUTh,  HABBIK  BBIIOJHCHHS  YEpTEKa
npenMeTa)

I'paduyeckas padora «CedeHus» (IIPOBEPUTH YCBOEHUE MPAKTUYECKHUX
HaBBIKOB T10 TEME)

Bapuaut 5

N
&) 2 6
8|

FT
=

830
L.

32

-

I'papuueckass padora «IcKuU3 AeTajd ¢ NMPUMEHEHHEM He00XO0JUMOro
pa3pe3a» (IIpOBEPUTh YMEHHUE BBINOJIHSITH IPOCTHIE PA3PE3bI)
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I'padmueckas padora «Ueprexk aerajm ¢ NpuMeHeHHeM pa3pe3a» (IIPOBEPUTH

MMPAKTHYCCKUC HABBIKU I10 TGMG) ~ '31

IIpakTuyeckass padora 4 «YcTHOe UTeHHe 4YepTe:xke» (MPOBEPUTH HABBIK

st

[ YTCHHUA YCPTCIKA I10 HJIaHY)

I'paduyeckas padora 5 «Icku3a JeTajd € HATYPbI € NPHUMEHEHUEM
pa3pe30B» (IPOBEPUTH IPAKTUYECKHE HABBIKH 110 TEME)

BBITIOJIHUTD YEPTEK PE3LOOBOr0 COCAMHEHUS, UCTIONB3Ys YIPOIICHUS! IPUMEHIEMBbIE
CTaHIapTOM)

e 15

e [ el | ‘0 |
| S el | & |
akd B e = Er—

e ‘ (T G5 @F M 29 paipeicave yeiome susnun

IIpakTuyeckass padora 7 «UreHue cOOPOYHBIX
yepTeskei» (YMEHUE YUTATh YEPTEXK M0 TUIAHY)

MeToauveckue MaTepHuaJbl

IHepcnexTuBa.

[lepciekTrBa — Hayka O MeTO/ax M300paKeHUsI HA TUIOCKOCTH OOBEKTHBHOTO
IPOCTPAHCTBA M HAXOSIIUXCS B HEM OOBEKTOB B COOTBETCTBHM CO 3PHUTEIbHBIM
BOCTIPUSATHEM 3TOTO IPOCTPAHCTBA YEIIOBEKOM.

Bo Bropoit monoBune 20 Beka coBerckuil akagzemuk b.B. PaymenoOax,
3aHMMAaBIIUICS (QyHIaMEHTAIbHBIMHU HCCIEAOBAHUAMHU B 00JIACTH PaKETHON TEXHUKU
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U KOCMHYECKHMX TOJIETOB, CO3Jal M MaTeMaTU4YeCKU OOOCHOBAJI OOIIYIO TEOPHUIO
nepcreKkTuBbl. [Ipu NOCTpOEHUH CBOEW TEOPUH OH UCXOJMII U3 TOTO, YTO 3PUTEIBHOE
BOCTIpUSATHE YENIOBEKa JABYXCTyreH4aroe. [lepBoil cTyneHpio sBIsieTcs 00pa3oBaHHe
N300paKeHUsT OOBEKTUBHOTO TIPOCTPAHCTBA HA CeTYaTKE TJia3a, a BTOPOU —
BOCCO3/IaHME Ha ITOM OCHOBE OOJMKa BHEUIHETO MPOCTPAHCTBA B YEIOBEYECKOM
COo3HAaHWU (TMEPUENTUBHOTO MPOCTPAHCTBA) TIOCPEIACTBOM  CIIOKHOW  PabOTHI
TOJIOBHOTO MO3ra.

BeimonHuB  matematuueckue pacuersl, B.b. Paymenbax npumen k
3aKJIIOYEHUIO, YTO JIF0OOE JTOCTATOYHO IMOJIHOE M300pakKeHHE OTAEIBHOTO MpeaMeTa
WIM TPyHOmbl MPEIMETOB IMOYTH Bcerna OyneT coiepkaTh «OoImMOKM». Tak Kak
YeJIOBEK BUJUT IMPOCTPAHCTBO IMO-pa3HOMY: OJM3KOE MPOCTPAHCTBO — IO OJHHUM
3aKOoHaM, 0oJiee ylajJeHHOE MO APYTUM, TO, COOTBETCTBEHHO, Pa3IMYHbIC BAPUAHTHI
CUCTEMBI MEPCIEKTUBbBI OTIUYAIOTCSA APYT OT JIpyra CrocoOOM pachpeeseHUsl ITUX
HEN30€KHBIX OMIHOOK.

[Ipsimast nuHeliHas nepcreKTuBa. Teopusi TMHEMHON MEPCIEKTUBBI TOCTPOEHA
Ha MOHOKYJIIPHOCTH 3P€HHUS, T.€. MOAPAa3yMEBAETCsl HATMYUE OJHON (PUKCUPOBAHHOM
TOYKU 3peHUs (TIPU U300pKEHUU MPEAMETOB Ha JOCTATOYHO OOJBIIOM PACCTOSIHUU
paznuuus HU300paKEHUM 1711 000OMX TJIa3 HE3aMETHBI, JMO00 HE3HAUYUTEIIbHBI).
JluneliHas TEpCIEKTHBA TAKXKE MPEANOJIaraeT €AUHYI0 TOYKY CXOJa Ha JIMHUHU
TOpU30HTA (MPEIMEThl YMEHBIIAIOTCS MPOMOPLIUOHAIBHO MO MEpPE YAAJICHHUS UX OT
NEPEHEro IUIAHA).

B Hame BpeMss pacnpoOCTpaHEHO MCIIOJIb30BAHUE MPSAMON JIMHEHMHOU
MEPCHEKTUBBl M3-32 OOJIbIICH «PEATHMCTUYHOCTHY» TaKOro H300paKeHUusT H, B
YaCTHOCTH, U3-32 UCTOJIb30BAHMS IAHHOTO BHJIa MTPOeKIuu B 3D-urpax.

OOparHast nuHeWHas mnepcrnekTuBa. HayuHble wucciaenoBaHus, MO3BOJIUIU
C/IeNIaTh BBIBO/I, YTO JIFOOOM YEJIIOBEK BUIUT MPHU OMPEICICHHBIX YCIOBUSIX MPEIMETHI
B Jierkoil oOpatHo¥l mepcrnektuBe (mo0 10°). DddexkT oOpaTHONW MNEPCIEKTUBBI
3aKJII0YAeTCsl B TOM, YTO YAAJIEHHOE H300pakeHO B OOJBIIMX pa3Mepax, 4Yem
OJIM3K0€. DTOT BUJ MEPCIEKTUBBI, MPUMEHAJICS B BU3AHTHIICKON M JIPEBHEPYCCKOM
YKUBOITMCH, @ B HACTOSIIEE BPEMs MOJYUYUJI CTPOrO€ MATEeMAaTHUYECKOE ONMUCAHUE U
HallleJl TPUMEHEHHE B AaTOMHOM M DJICKTPOHHOM MHKPOCKOINWH, a TaKXkKe B
KOCMUYECKHX TEXHOJIOTUSAX IIPHU CTHIKOBKE KOpalei.

[Ipsimas nepcrieKTBa

OOparHas nepcrneKkTuBa

AKCOHOMETpHUSI — OJMH W3 BHUJOB TNEPCHEKTUBbI, OCHOBAaHHBIH Ha METOJIE
napajyieIbHOTO TPOCIMPOBAHUSA, C TOMOIIBIO KOTOPOTO HATJSIHO H300pakaroT
MPOCTpaHCTBEHHbIE Tena. [Ipu m3o0pakeHUM ONM3KUX OOBEKTOB, a TaKXKE NpPH
nepeaade He CIUIIKOM OOJIBIIINX U CHJIBHO yJIaJ€HHBIX OOBEKTOB, MMEIONIUX MaJTbIi
YIJI0BOM pa3Mep eCTeCTBEHHOE M300pakeHre MOJIydaeTcss UMEHHO MpU 00paIleHuu K
aKCOHOMETPHH.

JIvuHeHas nepcreKkTuBa

N3omerpus

JHumerpus

Tpumerpus
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Cdepuueckas nepcrektuBa. Bua nepcnekTuBsl, e NPUCYTCTBYIOT HECKOIBKO
TOUEK 3pEHMs, a TAKXKE HAKIOH BEPTHKAIbHBIX OCEH K ILEHTPY U pPa3BOpOT
IJIOCKOCTeH K mepenneMy tuiany. Chepudeckrne MCKaXEeHUsS MOXKHO HaOI0IaTh Ha
cepuyecKuX 3epKaIbHBIX TOBEPXHOCTSX.

LlenTpanpHas mpoeKuMs MPOCTpaHCTBA Ha cdepy, umm cdepuueckas
nepcreKTuBa Haubojiee TOJHO YAOBICTBOPSET (U3UOJOTMM U TICHUXOJIOTHH
3pUTENBHOTO BOCTIpUATHS. B CBsI3u ¢ 3THM, cepuueckas MepcrneKkTiBa npuoodpeTaet
0CcO00YI0 aKTyaJIbHOCTh MPHU CO3/IaHUU HOBON KOMITBIOTEPHOM Cpelbl KOMMYHHUKAIIUN
— BUPTYaJIbHOM PEATIBHOCTH.

JIluHeliHasg mepcrneKkTHBa — HU300pakeHHe OOBEKTa, MOJYYEHHOE METOJIOM
LEHTPaJIbHOIO MPOECLUPOBAHMS HA KAPTUHHOM IJIOCKOCTH NEPCIIEKTUBHOIO arapara
IPOCLUPOBAHUsS, MPEACTABISIONIETO COOOW HENOJABUKHYIO T'€OMETPHUYECKYIO
CUCTEMY IJIOCKOCTEH, JINHUN U TOYEK, KOTOPbIE HA3bIBAIOTCS FJIEMEHTaMU JIMHEHHON
NEPCIIEKTHUBBI.

Honsitue «Yepuenune»

Yeprex — 3TO JOKYMEHT, COAEPKALIUN KOHTYPHOE M300paK€HUE U3JEHUS U
Jpyrue JaHHble, HEOOXOAUMBbIC KaK W3TOTOBJICHHS, KOHTPOIS W HWACHTU(DUKAIIH
U3JIETUs, TaK U JJI1 ONepalyii C CaMUM IOKYMEHTOM.

Korna n3o0paxaroT npeaMeTsl MpuéMaMu YepueHusi, He T0JaraloTcs Ha OJUH
rJla3oMep U BEPHOCTh PYKH, a TOJNB3YIOTCA pPa3HBIMH BCIIOMOTATEIbHBIMH
MHCTPYMEHTAMH. 3aTO OT 4epTexka TpeOyeTcss TOUHOE BOCHPOU3BEIACHUE PA3MEPOB
npeaMera, B ONpENeNEHHOM — Maclitade, BCIEACTBHUE YEro IMEPCHEKTUBHOE
U300pakeHHe YIOTpeOyseTcs BechbMa PEIKO (TaKk KaKk OHO HCKa)XaeT pa3Mepsl
yacTel) ¥ 3aMEHseTCsl NMPOEKIUAMH, 10 MpaBUiaM HauepTareiabHou reomerpun. C
pa3BUTHEM NMPUMEHEHHUN TpaduuecKoi CTaTUKU MPU MOMOIU YEPUEHUS CTaIH JIETKO
U OBICTPO pemarh MHOXXECTBO YHCIEHHBIX 3aJlady, BCTPEYAIOIIMXCS MpH
IPOEKTUPOBAHUU COOPYKEHUM M MAalIMH U TPEOYIOLIUX CIOXKHBIX alre0panyeckux
BBIKJIQ/IOK.

[loqg wWMeHEM «reOMETPUYECKOE UEpUECHHE» MOJPa3yMEBAIOT  OCOOBIN
MOJIFOTOBUTENLHBIN MPeIMET MPOTrpaMMbl HA4adbHBIX TEXHUYECKUX YUHIIUIL: YTOOBI
OPUCTYNHUTh K H3YYCHHIO HMCKYCCTBAa YEPUYCHHMS YUYEHHUKAM MOKA3bIBAIOT MPUEMBI
ynoTpeOaeHus YepTEXHBIX NHCTPYMEHTOB W 3aCTaBIISIIOT pelIaTh Ha Oymare pasHble
reoMeTpuyecKkue 3afaud. HauwmHas ¢ JIEHCTBUTENBHO HYXHBIX, KaK MpPOBEICHHE
napajuIeTbHBIX U NEPICHANKYISAPHBIX TPSIMBIX, EJICHUS MPSMBIX U YTJIOB Ha paBHBIC
4acTH, MOCTPOEHUsI GUTyp B pa3HbIX MacliTadax, AOXOJAT 10 PELICHUs] JOBOJBHO
CJIOHBIX YaCTHBIX 3aJlad M TOCTPOCHHS PA3HBIX IJIOCKUX KPUBBIX M MPABHIBHBIX
y30pOB, BBIOPAHHBIX JHIIb C LEIbI0 «HAOUTH PYKY» M JIOCTUTHYTh HEKOTOPOM
CTETIEHU T'€OMETPUYECKOTO «Pa3BUTHUS». 3aT€M YKe MEPEXOIAT K «IPOCKIUOHHOMY
YEPUCHHUIO»: MPAKTUUYECKOMY HW3YYCHHMIO HayepTaTeIbHOM TE€OMETPUU U Pa3HbIX
CUCTEM IMpOEKIMH, Ha HeW OCHOBAaHHBIX. OTH Hay4yHble OCHOBBI YEpPUCHHUS
pazpabarbIBatOTCS JaJbIIe cooOpa3HO CHEIUAIBHOCTSIM, TpeOyIOIUM
Pa3HOOOPA3HBIX PE3YJBTATOB, JOCTUTAEMBIX OCOOBIMH TpUEMaMU M HaBBIKAMHU.
Yepuenue reorpaduyecKux U TOMOTpaPUUECKUX KapT, CUTYAIMOHHBIX U MEXKEBBIX


https://dic.academic.ru/dic.nsf/ruwiki/238283
https://dic.academic.ru/dic.nsf/ruwiki/113396
https://dic.academic.ru/dic.nsf/ruwiki/32012
https://dic.academic.ru/dic.nsf/ruwiki/132854
https://dic.academic.ru/dic.nsf/ruwiki/1097
https://dic.academic.ru/dic.nsf/ruwiki/24123
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IJIaHOB TpeOyeT coOmtofeHusi OONbIION TOYHOCTH B pa3Mepax M pacKpalluBaHUS
YCJIIOBHBIMU KpPAacKaMH U MpUEMAMHU. APXUTEKTYPHOE YEPUECHUE MOJIB3YETCA NPYTUMU
YCIOBHBIMU O0O3HAUEHHUSMU U MpUEMaMu, HO TOKE TPeOyeT TOYHOTO COOIIOACHMUS
pa3MepoB, TaK Kak MX OMNPEIEISAI0T MPH MOJIb30BAHUU IJIAHOM HENOCPEACTBEHHBIM
MU3MEPEHUEM IIPHU MOMOIIM HUPKYJIS U Maciitada. B 3aBoJCKHX yepTexax, JaBaeMbIX
B PYKH paOOYMM-UCIOIHHUTENSM, OOJbIIEeH YacThiO JOIyCKaeTcsi Ooree rpyboe
UCIIOJIHEHHE, TOTOMY YTO TIJIaBHbIE pa3Mepbl OOBIKHOBEHHO HAJIMCBHIBAIOTCS, a
camble YepTEeKU YacTO HCIOJHAIOTCS B HATYpallbHYIO BelIW4YUHY. B cTapuny ObLI0
IOPUHATO  TIIATEJIBHO  OTAENIBIBATH BCE  WHXKEHEPHBIE, APXUTEKTypHbIE H
MaIllIMHOCTPOUTEIBHBIE YEPTEKHU: BbIYEPUMBATh TOHKMMH JIMHUSAMH, TIIATEIBHO
pacKpamuBaTh U JaXXE OTTEHATh OKPYIJIbIE MOBEPXHOCTH pPAa3MbIBAHMEM Tylid. B
Halll MPAaKTUYECKUH BEK 3TU MPUEMBI YIPOILEHbI, YTOOBI JOCTUTHYTH OOJbIIEH
CKOPOCTH U ACIIEBU3HBI UCIIOJIHEHUS 3a CUET €0 U3SIIECTBA.

Tpancdopmanus NOBEepXHOCTH MJIOCKOIO JIUCTA.

BoinonHenne HeOONbIIMX 3aJaHUM, 4YacTO aOCTPAKTHBIX, C HMCIIOJIb30BAaHUEM
pPa3IUYHBIX CPEACTB (CUMMETPUS, ACHMMETPHUS, CTaTHKA, TUHAMUKA, aKLIEHTBI, PUTM,
MaciTad u Jp.) ¥ NPUHIIMIIOB KOMIIO3UIMU (KOHTPACT, HI0OAHC, TOXKIECTBO) TpeOyeT
COOTBETCTBYIOIIUX TEOPETUUECKUX 3HAHUW. J{JIs1 BBIMOJHEHUS 3aaHUl HEOOXOANMBI
TAaK)K€ CBEIECHHSI O BUIAX puTMa (METp, PUTM MPOCTOM, CIOKHBIM, YOBIBAIOIIUH,
HapacTatouii u T.4.). Pabora ¢ Oymaroil TpeOyeT 3HaHHMS €€ TEKCTYpPHBIX
ocoOeHHocTe. bymara mo-pazHOMy moAmaeTcsi CruOAHUI0O B 3aBUCUMOCTH OT
HaIpaBJ€HUs] BOJOKOH. B ocHOBe 11000 CTPYKTYpbl JEKUT KOHCTPYKILIMS,
npejcTaBisiionas co0oil cucteMy pedep KEeCTKOCTH, MOJIYy4YaeMbIX B pe3yibTare
cruba siucra Oymaru. B 1enom cTpykTypHbIE U KOHCTPYKTHUBHBIE CBOMCTBA BCAKOIO
u3zenuss 13 OyMaru 3aBUCAT OT XapakTepa, KOJIMYECTBAa M HaIpaBlieHUs pedep
KECTKOCTH.

Co3naBas cioxHble (OpMBI, HE OOOMTHCH 0€3 CruOOB KPHBOJWHEHHOTO
xapakrepa. HeKoTopyro KpHBYIO JTMHHIO MOXXHO IOJIYYHTh C IMOMOIIBIO MAaKETHOTO
HOa. ['TyOOKMil HaJipe3 MOXKET MPEBPATUTHCS B HEXKEJIATEIbHBIN CKBO3HOM MpPOpeE3.
JInsi KOHCTPpYMPOBAHMS KECTKMX M YETKUX (OpM pPEKOMEHIYEeTCS HMCIOJIb30BaTh
IUIOTHYIO PUCOBAJIBHYI0 WM YEPTEXKHYIO Oymary, KOTOpas MO3BOJISIET BBINOJIHATH
TaKHe orepanuu, Kak crudanue, CKpyuyrMBaHue, Mpopesbl, roppupoBaHue U T.1.

3ananue. [IpeoOpa3zoBarh TMJIOCKUM JUCT OymMard B pa3iWyHbIE CKJIaJa4aTo-
HaJIpe3HbIC CTPYKTYpPHI U pesibedHble GOpMbI (CKIAIKU, TAPMOIIKH, «OPEBHBIIIKNY,
«WICTUKY», mnoaycdepy). llomyuuTs penbedHbIE TOBEPXHOCTH Pa3HOOO-pPa3HBIX
PUTMHUUYCCKUX pereHuid. [l BBIMOJHEHUS 3aJaHuid HE0OXOIUMO HCIOJIb30BaTh
pa3IuYHbIC PUTMBI (METP, PUTM TPO-CTOM, CIIOKHBIN, YOBIBAIOIINN, HAPACTAIOIINNA U
T.J.).

Lenp pabotel. M3ydyeHue mnpuemMoB OyMaromjacTHKH, IJIACTHYECKUX U
JNEKOPaTUBHBIX BO3MOKHOCTEH MaTepuaa; 3aKpeIyIEHUE TEOPETHUYECKUX 3HAHUU IO
TEKTOHUKE JIUCTa, NpeoOpa3oBaHUIO IJIOCKOCTH B peibed € HCIOIb30BAaHHEM
pa3IMYHBIX THUMOB CrUOOB, NPUOOpPETEHHE TMPAKTUYECKUX HABBIKOB pPAOOTHI C
IJIOCKUM JIMCTOM OyMaru u co3faHue peiibeoB 3aaHHOU (POPMBI.


https://dic.academic.ru/dic.nsf/ruwiki/177463
https://dic.academic.ru/dic.nsf/ruwiki/1432
https://dic.academic.ru/dic.nsf/ruwiki/237941
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Marepuanbl 1 TEXHUYECKHE CPEICTBa. 6 JTUCTOB MJIOTHOM Oymaru (BaTMaH
['oc3nak) pazmepom 10x10 cMm, pe3ak, TuHelKa, KapaHalll, pe3uHKa, IUPKYJIb.

TpebGoBanus mpu pabore ¢ 6ymaroit. Kapanmamaeie TUHUM HAHOCHTH TOHKO
3aTOYEHHBIM KapaHaamoM TBepaoctu TM-T, coOmoaaTh TEXHUKY 0€30MacHOCTH MPH
UCIIOJIb30BaHUU CIICUATIBHBIX JIE3BUN AJIs paboThl ¢ OyMaroi (mpu HEOOXOAUMOCTH
Je3BUe HAAJOMAaTh MO HAJCEYKE M, 3aBEpHYB B Oymary, BHIOPOCHUTH B MYCOPHOE
BEJIPO) WJIM XOPOLIO 3aTOYEHHOT'O pe3aka.

am
= 1l €
2\ [

= D
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IHpuiaoxenue 2

MeTozmquKne PEKOMEHIAAIUMA 110 MMPOBECACHUIO 3aHATHI
C IPUMCHCHUEM OﬁOpyHOBaHI/IH.

Kak pa6oraer 3D-npunrtep

Ha nmaHHBII MOMEHT €CTh JIOCTATOYHOE KOJUYECTBO pa3zHoOoOpasHbix 3D-
OPUHTEPOB, PA3IUYAIOIIUXCSA KakK MO croco0aMm MedyaTH, TaK U MO KOHCTPYKIMSIM
camMux TpuHTepoB. W ecnum myTH Kk co3naHuio (U3MUECKOH MOJENIH B KaXKIOM
MPUHTEPE KAPAUHAIBHO PA3HATCS, TO CaM MPUHIIMII CO3JaHUS BE3/I€ UCIIOJIb3YETCs
OJIMH: MOCTOMHOEe co3anue 3D-Moaenu noj «pykoBOJACTBOMY CHElMaIbHOTrO (haiina,
3aJ1al0IIero 00pasel nevyaTu s Kaxaoro ciios MOJIEIH.

Buapbi 3D-npunTepoB. TexHoI0rMu nNevyaTu

[Ipexxne yem meperTH K pacCMOTPEHHUIO YCTPOMCTBA MPHUHTEpa U Mpolecca
neyaTu OJvKe, pas/ieUM TPUHTEPbl HAa KaTErOpuH. DTO JEHCTBUE BBITOJHIEM
CKopee JJi OOIIero pa3BUTHS, TIOITOMY €CIIM MHTEPECYIOT TOJIBKO CaMH MPUHITUTIBI
paboTHI, MOYKHO CMEJIO TIEPEXOIUTh K MyHKTY 3.

Nrak, 3D-ipuHTEPHI AETATCS:

I1o o0J1acTH MC0/1b30BAHUA

. Jlomamiane — camblid  Oro/pkeTHbId  THO.  Yacto  coOuparorcs
CaMOCTOSITENIFHO, KaK KOHCTPYKTOP. XOPOIIO TMOIXOMAT JJs HM3TOTOBJICHUS
OTJENBbHBIX HEOONBIINX MPEAMETOB MOIITYYHO. B cpenHeM HyXIaloTcs B XOpOIIeH
HACTpPOMKe, 0€3 Uero BpsJl I CMOTYT JaTh KaU€CTBEHHBIN PE3yJIbTaT.

. [Ipodeccuonanbuple — TPUHTEPHI ISl BBICOKOKJIACCHOM Te4aTH, Ha
MOPSIIOK JTIOPOXKE JTIOMAIIHEeW. 3a4acTyl0 HCIOJIb3YIOTCA Ha MPEANPUITHIX JUIS
W3TOTOBJICHUSI KAayeCTBEHHbIX Mojened. OmaHako wu3-3a 0ojiee COBEPIIECHHBIX
TEXHOJIOTU B CpaBHEHHWU C JIOMAITHUMHU TPUHTEpAMU TpeOyIOT MEHBIIEH
KBATM(PUKAIIMKA MacTepa JJisi HACTPOMKHU.

. [TpompIniieHHBIE — TPOQECCHOHABHBIE TPUHTEPHI, 3aTOYCHHBIC IO
onpenenéHHbIe 33Ja4H MPOU3BOJICTBA U padOTaOIINE B TPOMBIIIIICHHBIX MacIITabax.
B OCHOBHOM HCIIOB3YIOTCS Ha KPYMHBIX MPEANpUATHSX. M3-3a MOYTH YHHKATIHLHOM
KOHCTPYKITUU KaXXJOTO W3 THIIOB TaKUX MPUHTEPOB ISl HUX TPEOYIOTCS OCOOBIC
yCIIOBUSl HCTOJB30BaHUS M mpodeccruoHann3M mepconana. Crnemuduueckne —
[TpuHTEPHI B ATOM KAaTETOPHH MOKHO OIPEACIUTh W KaK IPOMBIIUICHHBIE, U KaK
npodeccuoHanbHbIe, HO U3-3a X OCOOCHHOCTH HEIb3s UX HE BBIJCIUTH B OTIICIBHYIO
kareroputo. K crenuduueckumM MOXKHO OTHECTH MPUHTEPHI, «II€YaTArOIINe» I0Ma,
OpraHbl ¥ T.I., O KOTOPHIX MHOTHE CIBIIIAIH, KaK O KaKUX-TO JIETEHIAPHBIX
apredakrax. Ha camom pgeme mporieccChl W/WIM HIOAHCHI CO3/aHUSI KAKUX-JTHOO
O0OBEKTOB B TaKMX NPHUHTEPAX CIUIIKOM CHJIBHO OTJIMYAIOTCS OT KJIACCHYECKHUX
OpUMEpPOB, MO3TOMY B 3TOH cTaThe HELEJIecO00pa3HO YXOAWTh TakK JAaJieKo B
ctopoHy. OgHaKO, CIPaBEAJTUBOCTH Pald CTOUT OTMETUTh, YTO C KOHCTPYKITMOHHOM
CTOPOHBI T€ K€ IPUHTEPHI-CTPOUTEIH OTIUYAIOTCS OT HACTOJIBHBIX MPUHTEPOB JIHIIb
T€M, YTO OHU B COTHHU pa3 OoJjblie, pa3duparoTcss U coOMparoTcs Ha MecTe (Kak
OILEMHBIC KPAHBI) U «II€YaTal0T» OETOHOM BMECTO IUIACTHKA.


https://cvetmir3d.ru/3d-printery/domashnie/
https://cvetmir3d.ru/3d-printery/professionalnye/
https://cvetmir3d.ru/3d-printery/promyshlennye/
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ITo npuHUMIy padoThI (TEXHOJIOTHH MEYATH)

dujiaMeHTHbIE IPUHTEPDI

. FDM \ FFF — Fusing Deposition Modeling, uto B mepeBoje o3HadaeT
«TEXHOJIOTHS TIOCTIOWHOTO HAIUIABIICHHUS TJIACTUKOM (TIOTUMEPOM )».

doTonoTUMepHbIe MPUHTEPHI

. Polyjet (MIM) - dotonomumep HAHOCUTCS MHKPOKAILIIMHU Yepe3 J03bI
MIEYaTHOM TOJIOBKH Ha CTOJ, KaK MpU CTPYHHOU MedaTu, U OTBEPKAAeTCs Ha pabodeit
IIOBEPXHOCTH NIOA Bo3aercTBUEM Y D-N3ITydYeHNs.

. SLA — nazepnHas crepeonuTorpadus, OCHOBaHHas Ha IOCIOMHOM
OTBEP>KJIEHUU KUAKOTO (GOTOMOIMMEPA MO/ IeUCTBUEM Jia3epa.

. DLP - Direct Light Processing, anamor SLA. Bmecto nmazepos DLP-
npuHTephl ocHameHb! Y d-nipoekTopamu (LED), koTopsie 3acBeYMBAIOT MOJICTH BECh
cJIOM 3a oJiuH pa3. B menom kauectBo xyxke, yeM B SLA, 0JJHaKO CKOPOCTh MeYaTu Ha
MOPSIJIOK BBIIIIE.

. LCD (DUP, Direct UV Printing — npsimast Y® 3acBetka) - emé ofuH
ananor SLA. B xauectBe Y ®-anona ucnonssyercs LCD-nanens.

IopomikoBbIe MPUHTEPLI

. SLS - Selective Laser Sintering (0ykB. BsiObopounoe JlazepHoe
Cnekanne). CyTh NaHHOM TEXHOJOTMHM B TOM, 4YTO Jiazep (HOPMHUPYET MOEb,
MOCIIOMHO TOYEYHO CIIEKAsi MTOPOIIKOBBIE MAaTEPUAIIBI U3 TIJIACTHKA.

. MJF - Multi Jet Fusion. Otauure ot SLS B ToM, uyto B MJF Ha moporok
HAHOCHUTCS CBA3YIOIIEE BEIIECTBO, MOCTIC YETO CIIEKaeTCsl MH(PAKPACHBIM CBETOM.
. SLM - Selective Laser Melting (Beibopounoe Jlazeprnoe Ilnamnenue).

MeTtanmuueckuii MOPOIIOK MOCIOWHO PACIUIABIISIETCS] MOIIHBIM J1a3epoM, GOpMUPYS
3D-monenb.

. EBM - Electron Beam Melting. TToxoxe Ha SLM, onHako 371eCh BMECTO
Ja3epa UCTONb3YIOTCS MOIIHBIC DJICKTPOHHBIC MTYYKH.
. 3DP - Three Dimensional Printing. Ha matepuan B mopomikoBoi ¢popme

HAHOCUTCS KJIEHW, KOTOPBIM CBSI3BIBAET T'PAHYJIbl, 3aTEM IOBEPX CKJIEEHHOTO CIIOS
HAHOCUTCA CBEXKHMHU CJOM TMOpOIIKa, WM Tak jganee. Ha BbIxome, Kak MpaBuio,
nojrydaercs Matepuai Sandstone (moxoskuii mo cBOMCTBaM Ha THIIC).

Jipyrue

. LOM - Laminated Object Manufacturing. ToHkue nuCTBI MaTepuaja
BBIPE3AIOTCA C ITOMOIIBI0 HOXA WIM JIa3epa U 3aTEM CIEKAKOTCS WM CKIEUBAIOTCS
(JTaMUHHUPYIOTCS) B TPEXMEPHBIN OOBEKT.

. CLIP - Continuous Liquid Interface Production. HoBas mepcriekTuBHas
TEXHOJIOTHS CKOPOCTHOM MedaTH, Mpejjiararouas “HapalidBaHue”, a HE CO3JaHue
MOJIEJIN IO CJIOSIM, KaK BO BCEX MPEABIAYIINX IPUMEPAX.

UuTas Ha3BaHUSI TEXHOJOTUM, MOXHO JIETKO 3ayTaThCsl B HUX, HO HE CTOUT
Hanpsrarbes. Hanbomnplee pacripocTpaHeHre NOMYyYUIIU MPUHTEPBI C TEXHOJIOTUAMHU
neyatu FDM u SLA, nosToMy Ha X npuMepe Mbl U paccMOTpUM, Kak padotaet 3D-
HNPUHTEP — 3TOr0 OyIET JOCTATOYHO, YTOOBI B OOIIMX YepTax pa3odpaTbes B TEME.


https://cvetmir3d.ru/3d-printery/?set_filter=y&arrFilter_3_498629140=Y
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Kak ycrpoen 3D-npunTep
Kouncrpykuuss FDM

1. Kapkac mpuntepa — 6e3 Hero HHKyJa, Ha HEM JEp>KaTCS BCE Y3IIBI.
MoskeT ObITh OTKPBITBIM JTHOO 3aKPBHITHIM.
2. DOnexkTpoHWKa — IUIaThl, NPOBOAA Ui yIpaBieHUs npuHTepoMm. Yaiue

BCETO COBMEIICHBI C TAHENbI0 yrpaBiieHUs (3), OJHAKO KOHKPETHO Ha MpHUMEpE
3aKpEIUIEHbI OTAEIIBHO.

3. [lanens ynpaBieHHs MPUHTEPOM — IUIATa C JUCIUIEEM M KHOIKAMM.
CocraBismomas 4acTh MJIEKTPOHUKHU IPUHTEPA.

4. Cron mug meyaT — Ha HEM M co3laércs cama Mojenb. MoxeT ObITh
HOJIOTPEBAEMBIM (JIs1 JIYUILEro CUETUIEHUSI MOJIEH C TOBEPXHOCTHIO CTOJIA)

S. OcH, MOTOpYMKH, 3yO4aTble PEMHM — C HOMOUIbIO HUX MPOUCXOJIUT
nepeMeleHre mnevararomero ysiaa. KoHCTpykuuu nepeaBukeHHs: MOTYT OBITh
Pa3HBIMU: HENOABMKHBIN HMJIW ITOJABUKHBIM CTOJI, TOAHUMAIOLIUICS y3€JI [IeYaTh WIN
CTaTUYHBIN C OIYCKAIOIIMMCS CTOJIOM U T.JI.

6. Kpennenue i KaTylIKH € JIACTUKOM.

7. [lewararonui aneMeHT — 3KCTpyaep. C MOMOMBIO MIECTEPEHOK BHYTPHU
OH 3aTATMBAeT IUIACTUKOBYIO HUTh C KaTYIIKH, a C IMOMOILIBIO HarpeBaTeIbHOIO
AJIEMEHTa, COOCTBEHHO, PACILIABIIAET €r0, MOCe Yero >KUJIKUN MIacTuK (puiaaMeHT)
BBIJIABJIMBAETCS U3 OTBEPCTUS COIUIAa. B HEKOTOPBIX MOJENSIX MPUHTEPOB BO3MOXKHA
neyaTh pa3sHbIMH LBETAMH/TUIAMU IUIACTUKA OJHOBPEMEHHO 3a CYET KOHCTPYKLIHMH
NeYaTarolIero y3jia, IpeayCMaTpUBaOIIEd OJHOBPEMEHHO HECKOJIBKO JKCTPYIEPOB.
OpHako 4aie BCEero 3KCTpyAEp B MPUHTEPE TOJIBKO OJMH, MOATOMY JJII U3MEHEHUS
[[BETa MPOCTO CMEHSETCS IJIACTHMK Ha TOT, KOTOPBIM MOHAaJOOUTCS B CIEIYIOIIMNA
MOMEHT.

Kouncrpyknus SLA

Ecau FDM co3gaét Moaens nmocioiHo MyTEéM BhIAABIMBAHUS PACILIABICHHOTO
TacTuka U (opMHupoBaHUS TaKUM 00pa3oM 00BekTa, To SLA mpuHTEep UAET COBCEM
OpYyruM IyTEM. Jla3zep Hanpsmyro WK 4epe3 NOBEPHYTOE MO ONPEACIEHHBIM YTIIOM
3epKaJIo MOCIOMHO «3aCBEUMBAET)» HA TTOBEPXHOCTH CTOJIA, MOTPYKEHHOTO B YKUJKHUMA
dboTononumep, CI0U, CO3/1aBasi OUEPTAHUS CIIOSI HA KAXAO0W CTYIIEHHU.

N3-3a 3TOro KauecTBO MeYaTH NOYTH UICAITBHO.

1. Kapkac npunrepa. B ornuune or FDM, ¢dorononumepHsie npUHTEPHI
UCHOJNB3YIOT B pabore Y@-u3inydyeHue, MOITOMY BCETAa 3aKpbIThl 3alIUTHBIM
kokyxoM (1.2) u3 3aTeHEHHOTO CTEKJIa, OPICTEKIa W T.J., TMPEMATCTBYIOIIETO
MPOXOXKACHUIO Y D-U3TydeHUs HAPYKY.

2. [Tanenb yripaBlieHUS] TPUHTEPOM.

3. Crou 114 me4yaTy — pacriojlaraeTcsi «BBepx Horamuy». B mporiecce neuatu
OITYCKAeTCs ¥ MIOJJHUMACTCS U3 BAHHOUYKH C (POTOMOIMMEPOM.

4, Och ¥ Hampabismomas s MOIbEMA/OMyCKaHUsI MEYaTHOTO CTOJIMKA.

EnvHCTBEHHBIN NMOABUXKHBIN 3JIEMEHT B MPUHTEPE, HYKEH Il MOJHATHUS CTOJA 1O
ciosiM. PaGoTy ocTanbHBIX Oceil BeImoiHsIeT Y D-nnazep.
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5. Jlazep/mpoektop/LCD-nanenb. DTOT 3JIEMEHT SBISACTCS HUCTOYHUKOM
Y®-usnydeHus, OTBepaaomero (OTONmoauMep IO CJIOSM COMJIACHO 00pasily
TIeYaTH.

6. Bannouka miis ¢oTomnonmmmepa — COAEPKUMOE 3TON EMKOCTH U SBIISCTCS
MaTepHUaIIOM IeYaTH.

IIpouecc coznanus moaenu ¢ Hyas. Kak neyarars Ha 3D-npunrepe

Co3nanue Mo1eJIM B 3JIEKTPOHHOM BHjIe

JInsg sTroro srama B ILEJIOM €CTh JBa BapHaHTa JCHUCTBUM: MOYHO B3STh
TOTOBYIO MOJIEJIb U3 OOIIEOCTYITHBIX UCTOYHUKOB HIIM CO3J]aTh €€ CaMOCTOSATEILHO.

B nepBoM ciyyae MCTOYHMKAMU MOTYT CIIYKUThb TEMAaTUYECKHUE CAUTHI, TaKue
kak Thingiverse, MyMinifactory, CG Trader u ap., a Takke ¢aiibl UrPpbl, IPOCKTHI
JPYTHUX JIIOJIEH U Tak Jajee.

KoneuHo, He BCE Tak MPOCTO — HAWUTHU TO, YTO HYKHO, MOJIYYUTCS JAIECKO HE
BCErja. 3a4acTylo 3a Ka4€CTBEHHYIO MOJEIb NPUAETCS 3aIUlaTUTh, PUYEM HEMAJIO.
AHQJIOTHYHO MOXXHO 3aKa3aTh MOJieNb Ha (puiaaHC-OMpKe WIM MO OOBSBICHUIO,
OJIHAKO B O3TOM Cllydya€ CTOMMOCTb CTaHET emE BbIIE, T.K. 3aka3 OyAeT
WHJUBUAYAJIbHBIM. A O€CIIaTHbIE BapHaHThl 3a4acTyl0 HYXAAIOTCS B O0OBEMHOMU
00paboTKe WM BOBCE MEpeJeNiKe, TaK YTO MHOT/A liesiecooOpasHee OyneT cOo3/IaTh
MOJIEJIb CAMOMY.

CamocTosiTenbHOE co3flanue. [ 3Toro B Haiie BpeMsi €CTh MHOYECTBO
Pa3JIMUHBIX TIPOTPaAMM.

[Tocne co3manust Moaenu €€ SKCHOPTUPYIOT HAa KOMIBIOTEP B OJHOM H3
obmenpunaTeix hopmatos: STL, .OBJ, FBX, 3DS u npyrux. Paznuunsie gopmats
MO/IPa3yMEBAIOT HEMHOTO Pa3HOE KOJIUYECTBO MH(MOpMAIMU 00 00BEKTE, KOTOPYIO
OHM BMEILIAIOT, OAHAKO B IEJIOM pa3IMuusl HE3HAYUTEIbHbBIE U B OCHOBHOM
JTUKTYIOTCS POTPAaMMaMHM, B KOTOPBIX MOJIETH pa3padaThIBAIOTCS.

IMoaroroBka (paisia 1js nevaTu

Jns cnemyroiero srana ucnoiab3yercs cnenuanbHoe 110 — cmaiicep. Camblit
pacrnpocTpaHeHHbIN ciaiicep — Cura, ognako ecth u apyrue: Simplify3D, Astroprint,
3DPrinterOS u He TOJBKO.

Takas mnporpamma «paspezaeT» Mojenb B (¢ailie Ha ciaou W 3a7aéT
KOOPAMHATHI MEePEBIXKEHUS JJIsl SKCTpyJepa NpUHTEpA Ha KaKJI0M ciioe. BoT Takoi
MyTEBOUTEIb.

3/1ech xKe MOXKHO HACTPOUTH TOJIIIMHY CJIOS, MacIITad, MoJI0KEHUE, MIIOTHOCTh
3al0JIHEHUS, CKOPOCTh TI€4aTH B Pa3lIMYHbIX MECTaX MOJENH, CO3JaHue
CHEIUAIBHBIX TOJACTABOK JUIsl HABUCAIOIIMX JJIEMEHTOB MOJENH, CIEIUaIbHbIC
CKpUNTHI (MOATPOrpaMMBbl TOBEJICHHUS) 111 IPUHTEPA U MHOTOE-MHOTO€ JIPYTO€.

[Tocne Bcex meicTBUil TOTOBBIN (haiia co Bcell MHPpOpMaLUE SKCTIOPTHPYETCS
Ha KOoMIbIOTep B (opmare (code, mocie yero 3ToT (aill MOXHO 3arpy3uTh B
npuHTep depe3 SD-kapTy wim HampsMyr0 OT KOMITbIOTEpa, C MOMOIIBIO MPOBOAA
(mocnenuuii cnocod MeHee HaIeXKHBIN, T.K. 3D-meuaTh — I0JATHI TTpoIiecC, B TCUCHUE
koToporo 1K MoxxeT nepeiiTi B pexkuM CHa WM B HEM MOKET MPOU30MTH cOOH, U3-
3a 4ero nevyaTh NOUAET HACMApPKY).
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IMoaroroBka nmpuHTepa

Ceituac mopa BKIOYaTh OpUHTEP. OTAEHBHBIE MTYHKTHI MOATOTOBKH K IE€YaTH
JUISL pa3HbIX TUIIOB NPUHTEPOB OTJIMYAKOTCS, OJHAKO B OOIIEM HAa 3TOM JTare
IMPOUCXOJHUT MPOBEPKA 3JIEMEHTOB KOHCTPYKLUHWHM Ha HEUCIPABHOCTb, KaJuOpOBKA
y3JI0B, MPOTPEB COIUIA U, BOBMOKHO, CTOJA, HAHECEHHE CIELIMAIBHOIO COCTaBa Ha
CTOJI JJI JTy4YIIETro CUEIJIEHUS C MOJIETIBIO U TaK Jiajee.

B cmygae ¢ SLA, mpomecc mOATrOTOBKM HEMHOTO otiandaetcs. Camoi
KaJTUOpOBKM W BO3HU C y3JIaMH 3HAYUTENIbHO MEHbINE MPOCTO M3-32 OTCYTCTBHS
MHOECTBA U3 HUX (HaIpuMep, ojiHa ock nepemerieHus y SLA Bmecto tpéx y FDM).
[ToaToMy mo GombliemMy CYETY BCE, UTO HYXKHO CHeNaTh — 3aIUTh (HOTOMOJIUMED B
BaHHOYKY.

IMeuats 3D-moxen

Ha nmanenu ynpasieHus: nmpuHTepa BeIOMpaeM (aiisl 1j1s meyaTy ¥ HaXKUMaeM
KHONKY ctapTa. COOCTBEHHO, C 3TOrO MOMEHTa M HAaYMHAETCS Marusi BOIUIOLICHMS
3JIEKTPOHHOTO MpOTOTMNA B (U3MYECKYI0 MoAelb. B mpouecce meyatu MOryT
BO3HHMKHYTh OLIMOKH WJIM COOM, TaK 4TO BpeMs OT BPEMEHU CTOUT HaOII0JaTh 3a
nojoxxenuem el [louemy He B TeueHue BCed mevaTu, cupocute Bbl? Jleno B ToM,
YTO 3aBOPAKUBAET MPOILECC MEYATH TOJIBKO MEPBBIE HECKOJIBKO CIOEB, a BOT JaJblIe
BpSJ JIM KTO-TO 3aX0YET TPATUTh YaChl CBOETO BPEMEHU (@ MPOLIECCHl U3TOTOBIICHHUS
JieTaneu MmokpymnHee Opeaoka UCUUCIIAIOTCS UMEHHO B 4acax), CUJA y IPUHTEpA.

IocToOpadoTka

[Ipy COBOKYIMHOCTH XOpOIIMX (PAKTOPOB, TAKUX KaK KAYECTBEHHBIN MPUHTED,
Xopouiasi HacTpoWka W KaiauOpoBKa, TOPOTOMl MiIacTMK M T.J. MOJEIb MOXKET
HOJyYUThCS JIEHCTBUTENIBHO MpPaKTUUYECKH UACaIbHOM M 00paboTka He Oyzaer
MYTOPHOU U TskENOU. OTHAKO 3a4aCTyr0 Ha MOBEPXHOCTH MOTYT OCTAThCS «COILIN»,
Oyropku, HEpOBHOCTH U IMpouue AePeKThl nedatu, 3To HopmayibHo. Hy a B ciydae
nevyaTy ¢ noajep>KkaMu 0e3 3TOro stamna He 0O0ONTHCH, BEllb 3TH CaMmble MOJICTABKU
HEO0OXOIMMO YAaTHUTh.

[ToaTOMy BCIIOMHMHAaeM ypOKH TpyAa U OepéM B PYKH KaHUEISPCKUN HOX,
HaabUIM, HOKIAYHYI0 OyMary M BCE OCTaJbHOE, YTO MOKET MoHaaoouthcsa. Ho
rJIaBHOE — He 3a0bIBaTh npo Th!

Ho ato Bc€ ¢ FDM-tipuntepom. Ilpu SLA-medatnn mMozaenu TpeOyoT Apyrou
nocT-00pabOTKH, TOATOMY 00s13aTENIbHBIE ATAIlbl MOCJIE MTeYaTH — MPOMBIBKA MOJICNIN
B CIOHUPTE, M, €CIM HYXKHO, €€ J03acBeTka B crneunaidbHou Yd-kamepe miid
OKOHYATENBHOTO OTBepxkAeHUA. BoT Takne Bot CIIA-npouenypsi.
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