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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMu OCBOEHUS IUCLHUIUIMHBI ABIISIOTCS:

- OBJIAZICHHE COBPEMEHHBIMH METOJIaMH pacueTa U IpPOEKTUPOBaHMs Ha 0aze
nporpamMmmHbix maketoB Kommac-3D, INVENTOR;

- npuoOpeTeHHe HaBBIKOB pacyera W [POEKTUPOBaHMs JAeTalel U y3JOB
MAaIIMHOCTPOUTENIBHBIX KOHCTPYKIMH B COOTBETCTBUM C TEXHUYECKMMM 33JaHUSIMH U
UCIOJIb30BAaHUEM CTaHJAPTHBIX CPEICTB aBTOMATU3ALIUH IPOEKTUPOBAHNS;

- OBJIA/ICHUE HAaBBIKAMU pa3paboTKu paboueil MPOEKTHON M TEXHUYECKOW JOKYMEHTAIIHH,
oopMIIeHHs 3aKOHUEHHBIX IPOEKTHO-KOHCTPYKTOPCKMX PpabOT € MPOBEPKOH COOTBETCTBHS
pa3palaThIBacéMbIX IPOEKTOB U TEXHUYECKON TOKYMEHTALIUY CTAHApTaM;

- OBJIAZICHHE JOCTATOYHBIM YPOBHEM OOIIENPOGECCHOHATIBHBIX U MPOPECCHOHATBHBIX
KoMmreTeHImii B coorBercTBuM ¢ Tpeboanusmu PI'OC BO mno nampasnenuto 15.03.02
TexHonornueckue MaluHbl 1 000py10BaHKE.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

Jucuunnuaa CucremMa aBTOMAaTU3UMPOBAHHOTO MPOEKTUPOBAHUS B METAJULYPrUYeCKOM
MaIIMHOCTPOCHUH BXOJUT B BapUATHUBHYIO 4YacThb Y4eOHOro IUIaHa OOpa30BaTENbHOM
IPOrPaMMBI.

Jisa  u3ydyeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJIaJCHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS AUCIUTUTUH/ IPAKTUK:

HNudopmatuka

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

JleTanu MaluH

ConpoTHBII€eHHE MaTEPHATIOB

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TTPH MU3yYCHUU JAHHOW JUCIHUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUS] JUCIUILITIH/TIPAKTHK:

[ToaroToBka K 3aIMTe U 3aIUTa BHITYCKHOM KBAIM()UKAIIMOHHONW PabOThI

MopennpoBaHre B MAIIMHOCTPOCHUH

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILINHBI (MOAYJI5) ¥ IVIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate ocBoeHMs IucHUIUIMHBL (Moayns) «CucTeMa aBTOMAaTU3MPOBAHHOTO
POEKTHUPOBAHUS B METAJLUTypPrH4eCKOM MAIIMHOCTPOECHUW» OOydaroluiics NOJDKeH o0nanaTh
CJIEYIOIIMMU KOMIETEHIUSIMU:

CTpyKTypHBII [Inanupyemble pe3ysbTaThl 00yueHus
JJIEMEHT
KOMIIETCHIINHT
OIIK-2 BJIaJICHUEM JJOCTaTOUYHBIMHU ISl MPO(eCCHOHAIBHOM 1eATEeIbHOCTH HaBbIKAMH

pa6OTLI C NCPCOHAJIbHBIM KOMITBIOTECPOM

3HaTh - OCHOBHBIE METO/Ibl, CIIOCOOBI U CPe/ICTBA MOTYyUEHUsI, XPaHEHMUS,
nepepaboTKu HHPOPMALIUY;

- OIpeJieieHne U 3HaYeHHe WH(OpMaluy B pa3BUTUU COBPEMEH-HOTO
00111ecTBa;

- CIIOCOOBI CTPYKTYpHUPOBaHUs U 0(OopMIIeHHS UH(POPMALIUK B 10- CTYTTHOM
JJIs1 IpYTUX BUIC;

YmMmeth - HCIIOJIB30BATh JUIsl PEIIECHUS CI0KHBIX KOMMYHUKAaTUBHBIX 33/]1a4
COBPEMCHHBIC TEXHUYCCKUE CPEACTBA U I/IH(l)OpMaHI/IOHHI)Ie TEXHOJIOI'UHU C
UCIOJIb30BAHUEM TPAIULIMOHHBIX HOCHUTENIEH HH(OpMAIIH,
pacnpe/iesieHHbIX 0a3 3HaHuH, a Takke HHPOPMAIH B TII00aTbHBIX
KOMIIBIOTEPHBIX CETAX




Bnanerts

— OCHOBHBIMH METOJIaMU 000O0IIeHM S, aHaII3a, 00pabOTKH, XpaHEHUS
HH(OPMALMKA B KOMITBIOTEPHOM IIPOSKTUPOBAHUU;

— cioco6aMu TPUOOPETEHUS C OOJIBIION CTENIEHBIO CAMOCTOSITETLHOCTH
HOBBIX 3HAHUH C UCITOJIb30BAHUEM COBPEMEHHBIX 00Pa30BaTEIbHBIX U
HHGOPMAIIMOHHBIX TEXHOJIOTHIA

[1K-2 ymeHuem MoJennpoBaTh TEXHUUECKHE O0BEKTHI U TEXHOJIOTMYECKHUE ITPOLIECCHI C
UCIIOJIb30BAaHUEM CTaHJAaPTHBIX IIAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHMS,
TOTOBHOCTBIO MTPOBOJIUTH SKCIIEPUMEHTHI 110 33/IaHHBIM METOJIMKaM ¢ 00pabOTKOM U aHATH30M

pe3yJbTaToB

3HaTh

- TEXHUYCCKHUE CPEACTBA ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUSA B
MCTAJUIYPIrU4CCKOM MAIIMHOCTPOCHUH,

- OCHOBEI TPEXMCPHOI'O MOACIIMPOBAHUA TEXHUYCCKUX 00BEKTOB U
MOACIIMPOBAHUSA TEXHOJOTHYCCKUX IMMPOLECCCOB MCTAJUIYPIruiCCKHUX MalllvH,
- BCE CITIOCOOBI 06pa6OTKI/I M aHaJIn3a pEe3yJIbTaTOB MOACIIMPOBAHUA.

YmMmern

- OCYIIECTBIISITh MPOESKTUPOBAHUE TEXHUUECKUX OOBEKTOB,
TEXHOJIOTHYECKHUX MPOIIECCOB C HCIOIb30BAaHUEM TPUMEHSIEMBIX B
MeTtauryprudaeckom mamuHoctpoenun CAIIP,

- HCIIOJIb30BATh NP MPOSKTUPOBAHUHN TEXHUYECKUX O0BEKTOB BCE
cymiecTByromue 010ku U Bo3MokHoct  110.

Braaners

— HAaBBIKAMH pacyeTa M CHIJIOBBIX, IPOYHOCTHBIX U SHEPTETUUECKUX
MapaMeTpoB METAJUTyPru4eCKIX MAIIMH U 000pyAOBaHUS;

— HaBBIKAMH MPOBOAUTH SKCIIEPUMEHTHI 110 33JIaHHBIM METOJAMKAM C
00paboTKOM U aHATU30M PE3yIbTATOB.

ITK-5 cnocoGHOCTBIO MPUHUMATE YYacTue B pab0Tax 1o pacyeTy M MPOEeKTUPOBAHUIO JIeTalel
y3JI0B MAlTMHOCTPOUTEIbHBIX KOHCTPYKIIMIA B COOTBETCTBUU C TEXHUUECKUMH 3a/laHUSMU U
MCIIOJIb30BAaHUEM CTAHJAPTHBIX CPEJICTB aBTOMATHU3ALMY TPOEKTUPOBAHUS

3HaTh

— OCHOBHBIE IPUHIIMIIBI Ocy1iecTBiIeHUs padoTel B CAIIP,

— OCHOBHBIE CPEJICTBA aBTOMATHU3allMM IPOECKTHUPOBAHMS;

— OCHOBHbBIE IIPUEMBI U METO/Ibl BEJICHUS IPOEKTHBIX U PacUeTHBIX paboT MO
COBEPILIEHCTBOBAHHIO MAIIIMH U 000PYA0BaHHS METAJLTy Pru4ecKoro
MIPOU3BOJICTBA METOJAMH KOMITBIOTEPHOTO MPOEKTUPOBAHUSI.

VYmMmern

— TIPOBOJIUTH BBHIYHCIICHUSI C TPUMEHEHHEM YMCIICHHBIX METO/IbI pacuera
METATyprUuecKUX MaIllUH U 000pyI0BaHUS M1 0OOCHOBBIBATH
palnMoHAIBHBIN UX BBIOOD;

— aHAJIM3UPOBATh CUHTE3UPOBATh U KPUTUUECKH PE3IOMUPOBATH
MOTYYEHHYI0 HH()OPMAITHIO ¢ UCTIOIH30BAHNEM KOMIBIOTEPHBIX
TEXHOJIOT UM

Bnagerts

— crocobamMu pacu€Ta U TMPOCKTUPOBAHUA IleTaJ'IefI " Y3JIOB
MalIMHOCTPOUTEIBHBIX KOHCTPYKIII/Iﬁ C UCIIOJIb30BAHUEM CpPCIACTB
aBTOMAaTu3alu MPOCKTUPOBAHUA

— MPAKTUYCCKUMHU HaBbIKAMU 110 aJallTallui BUPTYAJIbHBIX CPCACTB IJIA
HYXI KOHKPCTHOI'O IPOU3BOJACTBA

[TK-6 cniocoGHOCTBIO pazpabaThiBaTh pabouyro MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTAIIHIO,
0(QOpMIISITh 3aKOHUEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOThI C MPOBEPKOH COOTBETCTBHS
pa3pabaTbIBa€MbIX MPOEKTOB M TEXHUYECKON TOKYMEHTAIUU CTaHJapTaM, TEXHUUECKUM
YCIIOBUSIM U IPyTUM HOPMAaTUBHBIM JOKYMEHTaM




3HaTh

- COCTaB M KJIacCH(PUKaIMIO paboyeil, MPOEKTHON U TEXHUYECKOM
JIOKyMEHTaI1H;

- OCHOBHBIE OIIPE/ICNICHHs, MPUEMBbI U METOJIbI BEJICHUS IPOCKTHBIX U
pacyeTHbIX PabOT MO COBEPLICHCTBOBAHUIO MAIIMH U 000PYA0BaHMUS
METAJUTyPrHUECKOTO MPOU3BOICTBA METOIaAMH KOMIIBIOTEPHOTO
IIPOEKTUPOBAHHUS;

- nenu U 3anauu npumeHenust CAIIP

YMeTs

— pa3pabartbIBaTh pabouyI0 IPOEKTHYIO U TEXHHUUYECKYIO JOKYMEHTAIUIO;
— peanu3oBbIBaTh HA OBM KOHCTpYyKTOpCKHE 3a/1a4u IPOEKTUPOBAHUS,
XapakTepHbIe AJI OTPaCIIH;

— pemaTh 3a/1a4M MOBBIIIEHHON CII0KHOCTH Ha OCHOBE KOMOMHUPOBAaHHBIX
QJITOPUTMOB PEIICHUS

Baanern

— HaBBIKaMU pabOThI C TEXHUYECKUMU CPEICTBAMU M TTAaKETaMH MTPUKIIATHBIX
[IpOrpaMM POEKTUPOBAHUS, XaPAKTEPHBIX JIJIs1 METAJLTYPTrUYECKOI0
IIPOU3BO/ICTBA;

— HaBBIKAMM pacyeTa U CUIIOBBIX, IPOYHOCTHBIX U SHEPTE€TUUECKUX
rapaMeTpOB METALTYPrUYECKUX MAIIHH U 000pyAOBaHHS,

— HaBBIKAMH pa3paboTku pabouei MPOEKTHON U TEXHHUYECKON
JOKYMEHTAIuH, OQOPMIICHHSI TPOCKTOB M TEXHHYECKOW IOKYMEHTAIIUN
COrJIaCHO CTAaHJIapTaM, TEXHUYECKUM YCIOBUSAM U IPYTUM HOPMAaTHBaM.




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHMIINHBI (MOIYJIs)
OO0mmast Tpy10eMKOCTh JUCIHILTUHBI COCTABISACT 7/ 3a4eTHBIX AUHHI] 252 akaj. 9acoB, B TOM
YHClIe:
— KOHTaKTHas paboTa — 23 aKaJl. 4acoB:
—aynuTtopHas — 18 aka. gacos;
— BHEAyIUTOpHAs — D aKajl. 4acoB
— camocTosTenpHas padota — 220,3 akaj1. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynutopHast 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyIIEero
=
B aKaj. Jacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axan. vacax) £ B . P Kon
> & ©|caMocTrosTenbHOH | ycrieBaeMoCTU U
JIACIMTUTAHBI = E s ., | kommeTeHnUM
Q & paboThI IIPOMEKYTOYHOMH
na6. |mpakt. | € &
Tlex. : ‘1 2'8 aTTeCTaluH
3aH. | 3aH. | O &
1.
1.1 Bsenenue. Bxoguoit
koHTponb. CopepxaHue Kypcea.
IIpoekTpoBaHHe  TEXHHYECKHX
CamocrosTenbHOe
O0OBEKTOB  HAa  COBPEMEHHOM
n3ydyeHue
ypoBHe. IIpoGneMsl co3maHus u .
. yueOHOH 1 Hay4IHO
YCHEIHOM SKCIITyaTaluu HTEDATY DI VB ONboc OIlIK-2,
TEXHOJIOTHYECKUX MamuH.| 3 2 15 PaTypel, P TIK-2, TIK-5,
. [Mouck (cobecenoBanue)
Knaccupukanus Mozenei, N I1K-6
JIOTIOJTHUTENEHOM
UCIIONB3YEMBIX B TEXHHUKE:
UH(OPMAIHH 10
UHXKEHepHO -  (usnueckue, .
3aJlaHHOH TeMe
CTPYKTYPHBIE, T€OMETPUYECKHE,
uHpopmaronHsle.  OCHOBHBIE
CBOMCTBa MOAENEH.




1.2 MonenupoBaHue MPOLIECCOB
METaUIypPrUYeCKUX  MAalluH |
000pyI0BaHMUSL. OCHOBBI
00BEMHOTO TNPOCKTUPOBaHHS B
nporpamMme Kommac-3D.

Ienu W 33724 KOMIBIOTEPHOTO

CamocrosTenpHOe
MozenupoBanust. KoMmisrorepHsie yyuenne
TEOMETPHUECCKUEC MOJICIH: .
IIJIOCKHE, 00BEMHBIE, yqiil};(;H;Ha;qu
KOHCTPYKTHBHAA TBEPAOTEILHAT BLIH(I:HHZEHé CobecenoBanue
TEOMETpHsl, TPEACTaBICHHE C . OIlIK-2,
MIOMOIIBIO rpaHuL, 2 70 TPAKTHICCKOH Iposepka ., | TIK-2, TIK-5,
HOSHIHOMHBI HOTXOLL paboThl, paboTta ¢ | mpakTHUECKOU K6
9 KOMITBIOTEPHBIMH paboThI
MogenupoBaHue JTHUA. Y ———
[MapameTrpu3arms 3 HIPO-FpaMMaMH.
TEOMETPHIESCKUX MoJieIei. PaspaGorka
MopenupoBanwe 00BEMHBIX
coopok. [IpoeKIMOHHbBIE BHILI H TpocKTa.
accoumatuBHele cBs3u 3D u 2D —
MOJIEJICH. [Ipeo6pazoBanue
rpaguIecKux  JOKYMEHTOB B
dbopmatbl pyrux rpadUuecKux
makeToB: Kommac, INVENTOR.
1.3 CocraBHble YacTH TMakeTa H
ux Ha3HaYCHHE.
IIpexBapuTenbHas MOATOTOBKA U
BX0oJ, B mporpamMmy. OCHOBHbIE
CTaZuu peneHus 3ajay.
TIpeanpoiieccopHasi MOArOTOBKA,;
3ajaHue HavYaJIbHBIX u
IPaHUYHBIX YCIIOBHUI;
bu3MYeCKNX W MEXaHHYECKHX CamocrosTenpHOe
CBOWCTB MaTepHasoB; H3y4EHHE
IIOCTPOEHHE CETKHM KOHEYHBIX yueOHOH U Hay4IHO
JJIEMEHTOB; MPUIIOKEHUE JIUTEPATYPHI,
MOBEPXHOCTHBIX M O00BEMHBIX Beimonnenne CobecenoBanue OIK-2
Harpy3oKk; BBIOOp  pelmarens. aom | 70 MIPaKTHYECKON IIpoBepka TK-2 HK’-5
Pemenue 3a1a4u. paboTsl, paboTta ¢ | mpakTHUeCKOU Hi{-6 '
TocTtnponieccopnas  006paboTKa. KOMITBIOTEPHBIMH padoTHI
OcHoBHbIE JTalbl 00y4aromuMu
TBEPAOTEIHHOTO po-TpaMMaMu
npoekTupoBanus B Inventor: Pazpabotka
TIOCTPOSHUE ICKH3a, CO3JaHUE IpoeKTa

00BEMHOW  MOJEIH, CO3JaHHe
cOOpOK, TeHepaumus YepTexen.
IIpumepsl pacuéroB geranedl u
000pyI0BaHMS. Odopmitenue
cnemdukanuy B rpaduueckux
raKeTax Kommac-3D,
INVENTOR. O06mmue cBeneHus o
cnenudukarmu Kommac-3D.




1.4 Pacyer MexanusmoB. Pacuer
DJIEMEHTOB WM JeTajeil MalluH B

rpaduuecKux MaKeTax.
Kunemaruueckuit pacuer CaMocTosTenbpHOe
MIaPHUPHO-COWICHEHHBIX n3ydyeHune
MEXaHU3MOB. PacyeT cBapOUHBIX, y4eOHOH U HAyIHO
OONTOBBIX M 3aKJIEMOYHBIX JUTEPaTypHl,
coequHEeHHH. Pacduer sneMeHTOB BrinonHenne CobecenoBanue OIIK-2
penyKTopoB  (BaJioB, 3yOuaThIX aom | 653 MIPAKTUYECKOM IIposepka K2 HK,-S
KOJIEC U HIECTEPEH, IIIOHOYHBIX, "™ | paboTsl, paboTa c | MpaKTUYECKOH H,K-G '
UUIMIEBBIX W JPYTHUX  THUIIOB KOMITBIOTEPHBIMH paboThI
COCIMHEHHUH, TTOJIIIAITHUKOB). 00yvarIumMu
Pacuer TUTOCKUX u po-rpaMMaMu
MPOCTPAHCTBEHHBIX (hepm. Pazpabotka
Pacuer npyxun. PacueT 1emHbIx poeKTa
nepeaad. Uccnenosanue
HaIPsDKEHHO-1e(pOPMUPOBAHHOTO
COCTOSIHHSA JeTajleil MalIyH.
Koncynpranus, SK3aMen OIIK-2,
1.5 Uroro 3a cemectp HOArOTOBKA K L [IK-2, IIK-5,
Kypcosoii npoekt
JK3aMeHY T1K-6
Hroro no pazaeny 10/411 |220,3
HWroro 3a cemectp 10/411 1 220,3 9K3aMeH,KIT
KypcoBoii mpoekT, [OITK-2,ITK-
HToro no gucLuIninHe 10/41 (220,3 SK3AMCH 2.TTK-5.1TK-6




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jis  peanm3anuu  MPEAYyCMOTPEHHBIX BUIOB y4eOHOM pabOThl B KauecTBE
o0pa3oBaTeNbHbIX TEXHOJOrHil B mpenogaBaHuu aucuuiuinabsl «CAIIP B metamtypruyeckom
MAIIMHOCTPOCHUM» TPAAUIMOHHAS, WHTEPAKTHUBHAS U MH(POPMAIMOHHO-KOMMYHUKAIIMOHHAS
00pa30-BaTebHbIE TEXHOJIOTHH.

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJIOTMU OPUEHTHPYIOTCS Ha OpraHU3AIMI0
00pa3oBaTeNbHOTO  Mpollecca, MPEANONaraloly0 MNpsSIMyK TPAHCIALHUIO 3HA-HUH  OT
npernoaaBarelis K CTyJIeHTY (IPEeUMYIIeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-HIUTFOCTPATHBHBIX
METOJIOB 00y4eHHUsI). YueOHas AesITeNbHOCTh CTYJI€HTa HOCUT B TaKHX YCJIOBUAX, KaK MPaBUIIO,
pPEnpOyKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHIH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmanmonHas Jiekmust —  [OCIEIOBATEIbHOE  M3JIOKEHHWE MaTrepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYILECTBEHHO BepOaIbHBIMU CpEICTBaMU
(MoHozOT TpernogaBatens). Ha 3aHATHUSX mpemycMaTpUBAETCS MCIOJIB30BAHHUE 3JIEKTPOHHOTO
JEMOHCTPAIIMOHHOTO Y4e0HOr0 MaTepHalia COJIEpPIXKAIIEero CIIOXKHBIE CXEMbl, TaOmuIbl U
MaTeMaTHIECKUE POPMYJIBL.

[IpakTHueckoe 3aHATHE, MMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HAaBBIKOB IO
MPEIJI0KEHHOMY aJITOPUTMY.

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
MPEAIOIAaracT AKTUBHOE U HEJIMHEMHOE B3aMMOJICCTBUE BCEX YYACTHUKOB, JOCTHKEHNE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrata. Hapsmy co
CIECLMAIM3UPOBAHHBIMUA  TEXHOJOTHSIMA  TAaKOrO  poAa  NPUHUUIN  HUHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
NHTepakTUBHOCTH MOJI-Pa3yMeBaET CyOBEKT-CYObEKTHBIE OTHOIICHHS B XO€ 00pa30BaTEILHOTO
mpolecca 1, Kak cieicTue, GopMUpoBaHHE caMOpa3BUBAIOLIEiiCS HHPOPMAITMOHHO-PECYPCHOM
cpenpl.

®opMbI yUeOHBIX 3aHATHH C MCIHOJb30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOM CBSI3M» — JICKIUS—TIPOBOKAIMS (M3JI0KEHHWE MaTepuaia ¢ 3apaHee
3a-MJIaHUPOBAaHHBIMU OLIMOKaMHu), nexius-oecena, JIEKIUA-TUCKYCCHS,
JEKIUSA-TIPECCKOHPEPEHITHSI.

3.  HHdpopManmOHHO-KOMMYHUKAIIMOHHBIE  0Opa3oBaTeNbHBIE  TEXHOJOTHUH  —
opra-Hu3aIus 00pa30BaTEIILHOTO MPOIlecca, OCHOBAaHHAS HA MPUMEHEHHH CIICIIMATM3UPOBAHHBIX
MPOrPaMMHBIX CPEI U TEXHHUUECKUX CPEJICTB pabOThI ¢ MH(OpMaLIKEH.

®opMbl y4eOHBIX 3aHATHI C HCIOJIB30BAaHUEM HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM:

Jleknusa-Bu3yanu3anus — U3JI0KEHHE COAEPKaHUS COMPOBOXKIAECTCS MPE3EHTALMEN
(eMoHCTpaIeil yueOHbIX MaTepHaioB, MPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[IpakTnueckoe 3aHsATHE B (QopMe TMpe3eHTAlMH — TMPEACTABICHHE pPE3yJIbTaTOB
MPOEKTHOW WJIM HMCCIIEI0BATEIBCKON JEATEIbHOCTA C HUCMOJIb30BAHUEM CIIEIIMATM3UPOBAHHBIX
MIPOTPAMMHBIX CPELL.

[IpakTrueckue 3aHIATHS TPOBOJATCA JUIS 3aKpeIUICHUS W YIUIyOJCHHsS 3HaHUM,
MOJTyYEHHBIX CTYJIEHTAaMH Ha JIEKIUAX U JOJDKHBI CIIOCOOCTBOBATh BHIPAOOTKE Y HUX HABBIKOB
MOCTAaHOBKH, (OpMalIU3aIlii, TOCTPOCHUSI OJOK-CXeM TPHHATHS PEUIeHUH, TOCTPOCHHUE
TBEPAOTENBHBIX MOJENed U peanu3alliu pelieHnid ¢ momombio mnakeroB Kowmmac-3D,
INVENTOR.

CaMocrosiTenbHast paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE TOJATOTOBKU TOMAITHUX
3aJlaHUM, TIPU PEIICHUH 3aJlad Ha MPAKTHYECKUX 3aHATUSIX, MPU MOATOTOBKE K KOHTPOJIbHBIM
paboTam U UTOTOBO aTTEeCTaIUH.



6 YueOHO-MeTOANYEeCKOe 00eclieueHHe CaMOCTOSITe/IbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeICTBA IJIA IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUIITIMHBI (MOTYJIs1)

a) OcHoBHAas1 IMTEPATYypa:

1. TIloxwupmaeB, H. A. KommbooTepHoe  MOJETUPOBAaHHME U CO3JIaHUE
MPOEKTHO-KOHCTPYKTOPCKOW ~ JIOKYMEHTallMM B  MamuHocTpoeHun cpeacrBamu  CAIIP.
Wmxenepnas u kommpetorepHas rpaguka B Autodesk Inventor, AutoCAD : yuebnoe nmoco6ue. Y. 1
/1O. A. Tloxkunaes, E. A. CeuctyHoBa, O. M. Bepewmeii ; MI'TVY. - Marautoropck : MI'TV, 2016.
- 1 onekrpon. onr. guck (CD-ROM). - 3arnm. ¢ Turyn. oakpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true  (mara o6pamenus: 04.10.2019). - Makpooosekr. - Tekcr
SIIEKTPOHHEIN. - CBeneHus focTynHbI Takke Ha CD-ROM.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:
1. Angpocenko M. B. OcHOBbI yIpaBieHHS METALTyPrU4eCKUMH MalluHAMH U
obopysoBaHueM [DNEeKTpOHHBIA pecypc]: ydeOHOe mocobue / M. B. Anmpocenko, O. A.
®unarosa; MI'TVY. - Marauroropck: MI'TY, 2016. - 1 anextpoHn. onT. auck (CD-ROM). - Pexxum
JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130
388/2578.pdf&view=true.

2. [TpoexTrpoBaHue MPOKATHBIX IEXOB [DIEKTPOHHBIN pecypc] : yuebHoe nmocodue / M. B.
Anpgpocenko, B. 1. Kagomnukos, 1. /1. KaIlOHIHI/IKOBaI/I)]p Maruuroropck : MI'TY, 2015. - 55
c.: WL Pexum JOCTyIa:

https://magtu.informsystema. ru/uploader/flIeUpIoad7name 897.pdf&show=dcatalogues/1/11188
28/897.pdf&view=true.

3. [IpoekTrpoBaHre 000pyIOBAHUS [IEXOB arjOMEPaIlIOHHOTO U JJOMEHHOTO TTPOU3BOJICTBA
[DnexTpoHHBIN pecypc]: yuebnoe mocobue / M. B. Anmpocenko, O. A. ®unarosa, B. U.
Kanomnuukos, E. B. Kynukosa; MI'TY. - Marauroropck: MI'TY, 2016. - 1 a51eKTpoH. onT. 1UCK
(CD-ROM). - Pexum JOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130
370/2568.pdf&view=true.

4. Cucrema opraHu3ali MPOEKTUPOBAHUS TEXHOJIOIMUYECKUX KOMIUIeKCoB [Tekcr]:
yaebHoe mocodue / A. A. Crapymiko, B. W. Kanomnukos, M. B. Akcenosa, A. K. benan; MI'TV.
- Maruuroropck, 2012. - 142 c¢. : w1, cxemb, Tabn. - Pexum pgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcataloques/1/10984
28/551.pdf&view=true.

5. [IpoexkTrpoBaHNEe TEXHOMOTUYECKUX ITUHUN M KOMIUIEKCOB METAILTYPIHUECKUX IIEXOB
[DnexkTponHBI pecypc]: yueOHoe mocoowe / M. B. Akcenoma, B. U. Kagommnuukos, U. ]I.
Kanomuukosa u ap.; MI'TY, [kad. [IMul’]. - Maraurtoropck, 2011. - 143 c. : un., Tabn. - Pexum
JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/10925

B) MeToanyeckue ykazaHus:


https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130388/2578.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130388/2578.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=897.pdf&show=dcatalogues/1/1118828/897.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=897.pdf&show=dcatalogues/1/1118828/897.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/1098428/551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/1098428/551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/1092594/525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/1092594/525.pdf&view=true

1. T'opoxoBa JI.B. KocrorpeizoBa T.U., Cxypuxuna E.b. Pe3pOoBbiec u cBapHBbIC
coequHeHus (¢ mpuwiokeHueM): Meroauueckue ykazanud. — Marauroropck: I'OY BIIO
«MI'TY», 2011 T.

2. MetoanuecKkue yYKa3aHus 10 BHIOJHEHUIO HHIUBUAYAIBHBIX 3aJJaHUN MTPEICTABICHBI
B IIPHJIOKCHUH 3.

3. Meroanyeckre yKa3aHusl MO BBIIOJHEHUIO MPAKTUYECKUX 3aJaHUN MPEICTaBICHbBI B
MIPUIIOXKEHUH 4.

r) [IporpammHoe obecneuenue u UuTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neicTBUS JIULEH3UU
MS Windows 7

Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIaCCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 O6eccpovHO
Professional

FAR Manager cBobozHo OeCCpOYHO

pacmpoctpansiemoe [10

A Nel10001760475 ot

Autodesk Inventor

Profe53|0nal_2016 02.08.2017 02.08.2020
Product Design

7Zip CcBOOOHO 0OEeCCPOUHO
ACKOH Kowmmac

3D 516 J-261-17 ot 16.03.2017 0eccpodHO
Autodesk Inventor

Professional 2019 | Ne110001760475 ot 02.08.2020

02.08.2017

Product Design

IIpodeccnonanbubie 0a3bl JAHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccblika
OnexkTpoHHas 0a3a nepuoJuuecKux u3gaHui East
View Information Services, OO0 «IBUC»

[MTouckoBas cucrema Axagemus Google (Google

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

Scholar)

denepanbHOE rOCY1apCTBEHHOS OIOKETHOE URL: http://AwwL.fips.ru/
yUpEKIEHUE «DenepanbHbIA WHCTUTYT

HanunonansHast HHGOPMAIIMOHHO-aHATUTHYECKAS

cuctema — Poccmiickuit mugexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

OnexTpoHHble pecypcbl oubmuoreku MI'TY um.

I 1. Hocosa http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickass ['ocynapctBenHas — OubGimoTexa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru



https://dlib.eastview.com/
https://scholar.google.ru/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCHUMILITHHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. VYueOHble ayAWTOpUW Ui TPOBEACHUS  3aHATUH  JICKIIMOHHOTO  THIIA:
MynbsTHMEIMITHbBIE CPeICTBA XPAaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

2. Yd4eOHBbIC ayIUTOPHH JJIsl TPOBEACHUS Ja0OpPATOPHBIX 3aHATHUH, TPYIIOBBIX H
UH/IUBUYAIbHBIX KOHCYJbTALUH, TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOW aTTeCcTaluu:
MynbTHUMEIMIHBIC CPENICTBA XPAHEHUs, TIepeiayn ¥ TpeacTaBieHuss nHpopmanuu. Komrieke
TECTOBBIX 33aJJaHUH JUJIsI IPOBEACHHS IPOMEXKYTOUHBIX U PYOEIKHBIX KOHTPOJICH.

3. Tlomemenus st caMmocTosTeNbHOW paboThl  oOyuarommxcs: IlepcoHanbHbIC
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEBHYIO CPEly YHUBEPCUTETA.

4. TlomemeHuss Ui XpaHEHUS W TPOPHIAKTHUECKOTO OOCITYyKUBAaHUS y4eOHOTO
obopynoBanus: Illkadel s XpaHeHHS YYeOHO-METOJMYECKOW JOKYMEHTAIlUU, Y4eOHOro
000pyI0BaHUS ¥ y4eOHO-HATIISITHBIX TIOCOOHH.

JIeKIIMOHHBIN  3aJl, O0OPYAOBaHHBIH COBPEMEHHOW NPE3CHTAIIMOHHON TEXHHKOMN
(poeKTOop,3KpaH, HOYTOYK).

KommnbroTepHble Kiacchl, 00OpYJIOBaHHBIC COBPEMEHHOW TEXHMKOH W MeOeNbr s
NPO-BEICHUS TPAKTHUYECKUX WM JIAOOpaTOpHBIX 3aHATHH. KommbioTepsl OO0BETUHEHBI B
JIOKAJIbHYIO CETh C BBIXOZOM B MIHTEpHET M AJIEKTPOHHYI0 WH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHHUBEpPCHUTETA.



MMPUJIOKEHHUE 1
Y4eOHO-MeTOAHYECKOE 0DecTiedeHHe CAMOCTOSATeIbHOI PadoThI CTY/IEHTOB
Ilpumepnvie 3a0anun ha RPAKMUYECKUX 3AHAMUAX
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ITPUJIO’KEHUE 2

OueHovHbIe CPeACTBA JJIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUEeHUS U OLEHOYHbIE CPEACTBA [JIsl POBEACHUs MPOMEKYTOUHON aTTecTAlnM:

CtpyKTYypHBI
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemblie pe3ysbTaThl 00yUeHUs

OneHouyHble CpeaCTBA

OIIK-2 BiajgeHneM 10CTATOYHBIMU J1JIs1 MPO(ECCHOH

aJbHOM J1eATEJbHOCTH HABBIKAMHU pa60T1>1 C IIEPCOHAJTBHBIM KOMIILIOTEPOM

3HaTh — OCHOBHBIE MeTOAbl, crnocoObl u |Ilepeuenv meopemuueckux 60npPoco8 K IKIAMEHY:
CpeacTBa TOJNyYEHMs, XpaHEHUs, 1. Cosnmanue HOBOIO d)al?ma B makete Kommac, Inventor
MepepaboTKH MHOPMALHH: 2. Ha3nauenue NPOEKTa B NaKeTe Inverltor, CO31aHNE IPOEKTa
3. Co3panwme (aiina meranu, COOPOYHON eIUHUIIBI, (aiisia yepTeka B cpenax Kommac
— oOomIpeneleHue U 3Ha4YeHHe
u Inventor
uH(pOpMaITUN B BUTUU .
(opman pa3 4. Kowmannel paboTsl co cinosimu B nakete Kommnac. CBoiicTBa HyneBOro ciosl.
COBPEMEHHOT0 00I11eCTBa;
—  CHocoObl CTPYKTYpUPOBAHHUS U
oopmiieHus nHpopMaluy B
JOCTYITHOM JJIsl IPYTHX BUJIE,
Ymerpb —  HCIIOJIb30BATh JUISl PEILICHUS

CJIOKHBIX KOMMYHHUKATHUBHBIX 33]1a4
COBPEMEHHBIE TEXHUUECKNE
cpezacTBa U UH(OpPMAIIOHHBIE
TEXHOJIOTHH C UCIOJIb30BaHUEM
TpaJMLIMOHHBIX HOCUTENEH
uH(pOpMalnu, pacipeleIeHHbIX 0a3
3HaHUH, a Takke HHPOpMaUH B

Ilpumepnwie 3a0auu K IK3ameHy

3aoanue. Tlokazath yMeHue pabOThI ¢ BHEITHUM puUCyHKOM B ntakere Kommac. [IpoBectu
BBIPAaBHUBAHHE PUCYHKA, MAaCIITAOMPOBAHKE, TOKA3aTh YMEHUE PAOOTHI CO CIIOSIMH.
Co3nath TEKCTOBBIN TOKyMEHT B rakeTe Kommac.




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCcTBa
KOMIIETEeHIIUH

r7100aJbHBIX KOMITIBIOTCPHBIX CETAX

Bnanets — OCHOBHBIMH MCTOAAMHU O606H.[€HI/IH, Hepeqeﬂb TEM IJIA KYPCOBOIo NnMpoeKTa:

aHaiau3a, O0OpabOTKH, XpaHEHUs

1. MogenupoBaHue W pacyeT MPUCIOCOOICHUS M1 0oO0pabOTKH IIapoBOM
uHpOpMallMd B KOMITBIOTEPHOM

) IIOBEPXHOCTH.
IIPOEKTUPOBAHUY;

2. MopenupoBaHue U pacyeT peryisiTopa JaBICHHUS.
— crmocobamu IpUOOpEeTEHUS c AP p pery pa

. 3. MogenupoBanue W pacueT NPUCIOCOOJCHUs sl 00pabOTKM BOTHYTHIX
OONBILION CTEIIEHBIO

. IIOBEPXHOCTEH TOPA.
CaMOCTOSITEJIbHOCTU HOBBIX 3HAHHM

MopenupoBaHue 1 pacueT MaHUITYJIATOPA.
C HCHOJb30BAHUEM COBPEMEHHBIX
00pa30BaTeNbHBIX U

UH(POPMALIMOHHBIX TEXHOJIOTUH

MOI[GJ'H/IpOBaHI/Ie " pacyCT TUAPABINYCCKOTO OIrpaHUYUTEIA TIOABEMA.

MonenpoBaHue U pacyeT YIJIOBOTO CTONA JUIsl 3aTOYKU PE3LIOB.
MopenupoBaHue U pacueT KOHIYKTOpa ¢ OYHKEpHOH 3arpy3Koi aeranei.
MonenpoBaHue U pacueT Hacoca IryCTOM CMa3KH.

10. MozaenupoBaHue U pacyeT pelyKTopa JaBJIeHUs BO3yXa.

4
)
6. MogenupoBaHHe U pacyeT MTHEBMATUYECKOTO COPACHIBATEIS.
7
8
9

11. MonenupoBaHue U pacueT IITaMia A THOKU HITUIMHTOB.

12. MozaenupoBaHue ¥ pacyeT IITaMIIa JUIsl U3TOTOBJICHUS (paHEPHBIX PEIIETOK.
13. MozaenupoBaH#e U pacueT JOMKpaTa THAPOBUHTOBOTO.

14. MopaenupoBaHHe M pacyueT IMITaMIIa IS BBIIABIUBAHUS JICTAJICH.

15. MoaenupoBaHue U pacyeT JyOpuKaropa.

16. MoaenupoBaHue U pacueT MyQThl TUCKOBOU (DPUKIIMOHHOM.

17. MoaenupoBaHue U pacyeT KHCIOPOJHOTO PeAyKTOpa.

18. MozaenupoBaHue U pacyeT ITaMIIa s )KUAKON IITaMITOBKH.

19. MogenupoBaHue U pacyeT CUHYCHOTO MPUCIIOCOOTICHUSI.

20. MonenupoBaHuUE U pacyeT JICHTOYHON My (]THI.




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpecTBa
KOMIIETEeHIIUH

21. MopaenupoBaHue U pacyeT 3aTsHKHOM MalTuHBIL.
22. MopaenupoBaHUe U pacyeT KpaHa BCIIOMOTaTeJIbHOr0 TOPMO3a.

[Tpumep. [To coopouHOMY YepTeKY y371a, pazpadorars 3d — MoJenu aerancit y3ma, coopaTh
3d — cOopky y3i1a, pa3paboTaTh aCCOIMATUBHBII COOPOYHBII YePTEXK U Crielu(UKaIIHIO,
paboune ueprexu 2-3 neraneit. [IpoBectu pacuer HanpsHKEHHO-IEPOPMHUPOBAHHOTO
cocTtosiHus | metanu y3na.

TEoft npursen

Tl v g

Hacoc pomopren
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11K-2 YMECHHUEM MOACTHPOBATD TEXHUYECCKUE 00BbEKThI H TEXHOJIOTHYECKHE MpouecCnl ¢ UCITOJB30BAHUEM CTAHIAPTHBIX ITAKETOB H CPEACTB




CTpyKTypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

aBTOMATHU3HPOBAHHOIO MPOEKTHPOBAHMS, TOTOBHOCTHIO POBOAUTH IKCIIEPUMEHTHI M0 32ITaHHBIM METOAUKAM ¢ 00padoTKOl U aHATU30M

pe3yJabTaToB
3HaTh —  TEXHUYECKHE CPEIICTBA Ilepeuenv meopemuueckux 60nPoOCo8 K IK3AMEHY:
ABTOMAaTU3UPOBAHHOTO 1. VYpoHu cioxHOCTH apamerpusaiuu B cpeae Kommac (Inventor).
NPOEKTHPOBAHNS B 2. TeepnorenbHoe MonenupoBanue. OCHOBHBIE HHCTPYMEHTBHI. TBEpIOTEIBHOTO
METALTYPIEIECKOM MO/JICITHPOBAHHSL.
3. OCHOBHBIC HHCTPYMEHTBI CO3JIaHHsI SCKU30B.
MAUTHHOCTPOCHUH, 4. Cospnanue aeranu B cpeae Komnac (Inventor)
— OCHOBBI TPEXMCPHOTO 5. Cosnanue c6opku B cpene Kommac (Inventor).
MOJIETTMPOBAHUS TEXHUYECKUX 6. PemaktupoBanue nmertanu u cOopku B cpeae Kommac (Inventor).
00BEKTOB U MOJICTTHPOBAHUS 7. CosznaHue mapaMeTpHUECKUX JeTajie
TEXHOJIOTUIECKUX MPOIECCOB
METa/UTyprHYSCKUX MaIlluH,
—  Bce cnocoObl  00paboTKH U
aHaJiu3a pe3yJIbTaTOB
MO/ICITHPOBAHUS
CcT OCYIIECTBIIATH MPOESKTUPOBAHHUE

TEXHUYECKNX OOBEKTOB,
TEXHOJOTMYECKHUX MPOIIECCOB C
HCIOJIb30BaHUEM IPUMEHSEMBIX B
METAJIITyprUueCKOM
mammHocTpoeHuun CAIIP,

— HCIOJIB30BAaTh IIpHU

Ilpumepnuvie 3a0auu K IK3ameny

3aoanue. T1ocTponTh TBEPAOTEIHHYIO MOJIENH I€TATH




CTpyKTypHBI

3JIEMEHT [Tnanupyemble pe3ysIbTaThl 00ydeHUS OneHOYHbIE CpEeACTBA
KOMIICTCHIINU
1
IMPOCKTUPOBAHNU TCXHUYCCKUX XaUdon [-{(-3onDufX
00BEKTOB BCE CYHICCTBYIOIHNE =
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BJ'IaI[eTB — HaBbIKAMHU pacycTa U CUJIOBBIX, Hepeqeﬂb TEM IJId KYPCOBOIro nMpoeKTa:

MPOYHOCTHBIX U SHEPTETUYECKUX
apaMeTPOB METAJLTYPrUYECKUX
MallKH U 000py10BaHMS;

— HaBBIKaMU NMPOBOAUTH
HKCHEPUMEHTHI 10 33JJaHHBIM
METOAMKaM ¢ 00paboTKON U
aHAJIHM30M pPe3yIbTaTOB
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MopenupoBanue M pacyeT MPUCIOCOONeHUs is 00pabOTKM IIapoBOM
MTOBEPXHOCTH.

MopenupoBaHue U pacueT peryiasTopa JaBICHUs.

MonenupoBaHue M pacdeT MPHUCIOCOOTIeHHs s 00pabOTKU BOTHYTHIX
IIOBEPXHOCTEU TOPA.

MopenupoBaHue U pacueT MaHUITYJISATOPA.

MonenupoBaHue U pacueT THIPaBINYECKOT0 OIPaHUYHUTENS TOIbEMA.
MonenpoBaHue 1 pacueT MTHEBMaTHYECKOro copachiBaTessl.
MonenupoBaHue U pacueT yrioBOro CToja Jiisl 3aTOYKU PE3LOB.
MopenupoBaHue 1 pacdeT KOHIYKTOpa ¢ OyHKEPHOU 3arpy3Koil eTaseil.
MonenpoBaHu€e U pacueT Hacoca IryCTOM CMa3KH.




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCcTBa
KOMIIETEeHIIUH

10. MogenupoBaHue U pacueT pelyKTopa JaBJIEHUs BO3yXa.

11. MoaenupoBaHKe U pacyeT MITaMIla JIsl THOKH IITJTHHTOB.

12. MopaenupoBaHue U pacyeT LITaMIla JUis U3TOTOBJIECHUS (PaHEPHBIX PEILETOK.
13. MozgenupoBaHue U pacueT JOMKpaTa THIPOBUHTOBOTO.

14. MogenupoBaHHe M pacyueT IITaMIIa JJIs BHIAABIUBAHMS JICTAJICH.
15. MoaenupoBanue u pacyeT JIyOpuxkaTopa.

16. MogenupoBanue 1 pacdeT My(QThI TUCKOBOH (PPUKIIMOHHOM.

17. MogaenupoBaHue U pacyeT KHUCIOPOJHOIO PeAyKTOpa.

18. MozaenupoBaHue U pacyeT TaMIIa s )KUAKON IITaMIIOBKH.
19. MoaenupoBaHue U pacyeT CUHYCHOTO MPUCIIOCOOTICHNUSI.

20. MonenupoBaHHe U pacyeT JIGHTOYHOH My(THI.

21. MonenupoBaHHue U pacdeT 3aTsHKHOW MaIIWHBL

22. MonienupoBaHue U pacdyeT KpaHa BCIIOMOTaTeIbHOTO TOPMO3a.

[Tpumep. [To cOopounoMy uepTexy y3ina, pazpadorars 3d — Mozienu aetaneit ysna, coopath
3d — coopky y3ia, pa3paboTaTh aCCOLUUATHBHBINA COOPOYHBIN YEPTEXK U CHeH(UKAIINIO,
paboune ueptexu 2-3 aeraneil. [lpoBecTu pacueT HaNpsKEHHO-Ae()OPMUPOBAHHOTO
cocTosHus 1 geranu ysina.




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpecTBa
KOMIIETEeHIIUH
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IIK-5 cnoco0HOCTHI0 NPUHUMATH YYacTHe B padoTax Mo pacyery U NPOeKTHPOBAHUIO JIeTajleil ¥ y3J10B MAIIHHOCTPOUTEIbHBIX KOHCTPYKIUIH B
COOTBETCTBHM € TEXHNYECKUMM 32IaHUSIMHM M UCIO0JIb30BAHMEM CTAHAAPTHBIX CPEICTB ABTOMATH3ALMHU MPOEKTUPOBAHMS

3HaTh — OCHOBHBIC ITPUHITHUIIBI Hepeqenb meopemudecKux 60npocoe6 K IK3ameny:

OCYILIECTBIICHUS pa6OTBI B CAHP, 1. 3aJIaHI/Ie HadYaJIbHBIX W T'pPpaHUYHBIX YCHOBHﬁ; IMPUIIOKCHUE TIOBEPXHOCTHBIX H
00BEMHBIX Harpys3ok

2. 3aJIaHI/Ie (1)H3H‘—I€CKI/IX 1 MEXaHHYECKHX CBOMCTB MaTCpraloB, IOCTPOCHUE CCTKH
KOHCYHBIX 3JICMCHTOB,

— OCHOBHBIC CPEACTBA
aBTOMAaTu3al MPOCKTUPOBAHUA




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCcTBa
KOMIIETEeHIIUH
— OCHOBHBIE ITPUEMBI U METO/IbI 3. IIpoenenue pacueros B nakere Komnac.
BEJICHHS MIPOEKTHBIX U PACUETHBIX 4. Tlposenenue pacueroB B nakere INVENTOR
paBOT 10 COBEPIICHCTBOBAHMIO 5. ANroput™m MOAeIUpOBaHMS HANpPsHDKEHHO-AE()OPMUPOBAHHOIO COCTOSIHUS B CpEJe
MAaIIUH U 000pyAOBaHUS Inventor.
6. Anroputm pacyera M IOCTPOEHUS BaJloB B cpeze Inventor

MCTAILTypPriHecKoro MpoU3BOCTEA 7. AnropuTm pacueTa M MOCTPOEHUs 3y0UaThIX mepenad B cpene Inventor
METOAaMH KOMIIBIOTCPHOTO 8. T'paduueckas WILTIOCTpALKs PACYETOB.
POCKTHPOBAHUS

Ymetb — TIPOBOJUTDH BBIUYUCIICHUS C
IPUMEHEHHEM YHCIIEHHBIX METObI
pacyeTa MeTaJuTypruuecKux
MaIlMH 1 000pyI0BaHUS U Ilpumepnvie 3a0auu K IK3ameny
000CHOBBIBATh pallMOHAIBHBINA X
BBHIOOD;

3aoanue. IIpoBecty aHAJIN3 HANIPSHKEHHO 1€(OPMUPOBAHHOTO COCTOSIHUS OCH B MTAKETE
— anamusupoBarh U cuHresuposath | Kommac (Inventor). Inamerp Bana 50 MM, mnuna 350 MM, paauansaas Harpyska 10000H,

KPUTUYECKH PE3IOMUPOBATh IIPWJIOKEHA K IEHTPY OCH.
MOJTY-4eHHYI0 HHGOPMAIIHIO C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI

Brnagers — cmocobamMu pacuera u

MMPOCKTUPOBAHUA JeTajer u Y3JIOB
MalIMHOCTPOUTCIIBHBIX
KOHCprKL[I/Iﬁ C UCIIOJIb30BaAHHEM
CpCACTB aBTOMATHU3alluN

IlepeueHs TeM /ISl KYpPCOBOTO MPOEKTA:

23. MoaenmupoBaHHe M pacyeT MPHUCIOCOOJIeHUsT JUIsi OOpabOTKH IIapOBOM
MOBEPXHOCTH.
24. MonenupoBaHUe U PacyeT PeryisiTopa JaBIeHHUS.




CTpyKTypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

IPOEKTUPOBAHUS

— MPaKTUYECKUMHU HABBIKAMHU I10
aJlanTaly BUPTYallbHBIX CPEJCTB
JUISL HY K]l KOHKPETHOT'O
IIPOU3BOJICTBA

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

MopnenupoBanue M pacueT MNPUCHOCOOIeHUsT A 0O0paOOTKH BOTHYTHIX
MOBEPXHOCTEN TOpa.

MonenupoBaHue U pacueT MaHUIYJISATOpa.

MonenupoBaHue U pacueT IT'MIPaBINYECKOr0 OrpaHUYUTENS IOIbEMA.
MonenrpoBaHue U pacueT MTHEBMaTHUYECKOI0 cOpachIBaTessl.
MonenrpoBaHue U pacueT yIiioBOIO CTONA JUIsl 3aTOYKU PE3LIOB.
MopenupoBaHue 1 pacueT KOHIYKTOpa ¢ OyHKEPHOM 3arpy3Koii jieTasei.
MonenupoBaHue U pacueT Hacoca IryCTON CMa3KH.

MonenupoBaHue U pacueT peayKTopa AaBlIeHUS BO3AyXa.
MopenupoBaHue U pacyeT ITamIa A THOKH ITUTHHTOB.
MopenupoBaHue U pacyeT IITamIa JJIs U3TOTOBJICHUS (PaHEPHBIX PELIETOK.
MonennpoBaHue U pacueT JOMKpaTa T’uApOBUHTOBOTO.

MonenpoBaHue U pacueT IITaMIla JJisl BbIIaBIMBaHUs JeTajeil.
MonenpoBaHue U pacuer JIyopukaropa.

MonennpoBanue 1 pacueT My(pTbl JUCKOBON (QPUKIIMIOHHOM.
MozenpoBaHue U pacueT KUCIOPOJIHOTO PEAYKTOPA.

MonennpoBaHue U pacyeT IITaMIIa AJIs KUAKOW IITaAMIIOBKH.
MopenupoBaHHe U pacdeT CHHYCHOTO MPUCIIOCOOIEHHUS.
MopenupoBaHue U pacdeT JIEHTOYHON MyTHI.

MonenpoBaHue U pacueT 3aTsHKHOW MaIIUHBbI.

MonenupoBaHue 1 pacueT KpaHa BCIIOMOTaTeIbHOI'0 TOPMO3a.

[Tpumep. [To cOopounoMy uepTexy y3ina, pazpadorars 3d — Mosienu aetaneit ysna, coopath
3d — cbopky y3ia, pa3paboTaTh aCCOIMATHBHBIN COOPOUYHBIN YEPTEXK U CHEHU(DUKAIIUIO,

pabouue yeprexu 2-3 aeraneid. [lpoBecTu pacueT HaNpsHKEHHO-Ae()OPMUPOBAHHOTO




CTpyKTypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe/ICTBa

cocTosiHus 1 neranu ysina.
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ITK-6 cioco0HOCTHIO pa3padaThiBaTh Pa004yI0 MPOEKTHYI0 U TEXHUYECKYIO T0KYMEHTALHIO, 0pOPMJISITH 3aKOHYEHHbIE




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCcTBa
KOMIIETEeHIIUH

MPOEKTHO-KOHCTPYKTOPCKHE PAaGOThI ¢ IPOBEPKOii COOTBETCTBHS Pa3padaTbIBaeMbIX NPOEKTOB M TEXHHYECKOMH JOKYMEHTAIIMU CTAHIAPTaM,
TeXHHYECKHM YCJIOBHSIM U IPYTHM HOPMATHBHBIM TOKYMEHTAM

3HaThb — cocTaB U Kiaccudukaunuio pabouei, | Ilepeuenv meopemuueckux 60npoco8 K IK3aMeHy:
HpOGKTHOf/’I U TEXHUYECKOU 1. KOMaHI[I)I pa6OTBI C YCPTCIKOM.
JIOKYMEHTAIIHH 2. Komanns! ynpaBneHus: n300pakeHUEM. §
3. Komanns! perakTrpoBaHus N300paskeHUN.
— OCHOBHBIC ONIPEIICIICHUS, TPUEMBI
4. KoMmaHJbl IPOCTaBJIECHUS Pa3MEpOB.
M METOJbI BEAECHUS IPOEKTHEIX U .

CTOABI BEAE poe 5. Pab6ota co cienudukarnumeii B cpene Kommnac.
pacueTHBIX paboT 10 6. Pabota co cnenudukamueii B cpee INVENTOR
COBEPIICHCTBOBAHUIO MAIlIMH U 7. CoznaHue accoIMaTUBHBIX YEPTEKEH.
000pyI0BaHUS METAILTYPIHYECKOTO 8. OdopmiieHne uepTexen.

KOMIIBIOTEPHOT'O TPOEKTUPOBAHMSI,
— uenu u 3agauu npumenenus CAIIP

YmMmers — paspabaTeiBaTh pabouyro
MPOCKTHYIO U TCXHUYCCKYIO
JOKYMCHTAIHIO,

Ilpumepnuie 3a0auu K IK3ameHy
— peanusoBbiBaTh HAa OBM

KOHCTPYKTOPCKHC 3a7a4u 3aoanue. PazpaboTtath yepTesx eTanu Bajia B nakere Komnac (Inventor), obopmiieHHbIM B
MIPOSKTUPOBAHMS, XapaKTepHbIe U1 | coorBeTcTBHE ¢ ECK/I.
oTpaciy,

— peuiaTh 3aaauun MOBBIIICHHOMH
CJIOKHOCTH Ha OCHOBEC

KOM6I/IHI/IpOBaHHI)IX AJITOPUTMOB




CTpyKTypHBI

3JIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHHs OneHoyHbIe CpeacTBa
KOMIIETEHIINH
peleHus
Brnagets — HaBBIKAMH paboThI c | IIpumepnule 3a0anusa na Kypcoeoii npoekm

TECXHUYCCKUMHU cpeacrBaMu u
MMaKeTaMy IPUKIAIHBIX IIporpamMm
MPOCKTUPOBAHUA, XapaKTEPHBIX LA
METAJLTYyPrUYECKOT0 IMPON3BOJICTBA,;

— HaBBIKAMH pacyeTra ¥ CHIIOBBIX,
NPOYHOCTHBIX M DHEPTETHYCCKUX
napameTpoB METaJUTYy PrUYeCKUX
MaIIuH U 000pyAOBaHUS,

— HaBBIKAMU  pa3paboTku paboueit

IIPOEKTHOMN 51 TEXHUYECKOMN
JIOKyMEHTAaIlNH, oopmiieHus
[IPOEKTOB u TEXHUYECKON
JIOKyMEHTaIUN COIJIACHO
CcTaHJapTam, TEXHUYECKUM

YCJIOBUSAM U JPpYTUM HOpMATUBaM

Ilepeuens TeM 1J151 KypCOBOT0 MPOEKTA:

MopnenupoBaHue M pacdeT MPUCIIOCOONECHUS Al 00pabOTKH IIapOBOMA
MOBEPXHOCTH.

MonenupoBaHUE U pacueT perysTopa AaBIeHUsI.

MonenupoBanue M pacyer MpUCIOCOOIeHHUs A 00pabOTKHM BOTHYTBIX
MOBEPXHOCTEH TOpa.

MonennpoBaHue U pacueT MaHUITYJIATOpa.

MonenrpoBaHue U pacueT THIPaBINYECKOT0 OrPaHUYMUTENS TObEMA.
MonenpoBaHue 1 pacueT MTHEBMaTHUECKOTro cOpachIBaTessl.
MonenupoBaHue 1 pacueT yriioBOro CToja JIsl 3aTOYKH PE3LOB.
MopenupoBaHue U pacueT KOHIYKTOpa ¢ OyHKepHOH 3arpy3Koi aeranei.
MonenpoBaHue U pacueT Hacoca IryCTOM CMa3KH.

. MozenrpoBaHHue U pacueT peLyKTopa JaBJIeHUS BO3AyXa.

. MoaenupoBaHue U pacueT ITamIia JJs THOKH IITUTHHTOB.

. MonenupoBaHue 1 pacyeT mtaMia Jijisi i3TOTOBJIEHUS (DaHEePHBIX PEILETOK.
. MonenupoBaHue U pacueT JOMKpaTa r'upOBUHTOBOTO.

. MonenupoBaHue U pacueT IITaMIia JJs BbIIaBIUBaHUS JeTajei.

. MonenupoBaHue U pacueT JIyOpukaropa.

. MozaenupoBanue u pacueT My(QThl AUCKOBOW (HPUKIIMOHHOM.

. MonenupoBaHHe U pacueT KUCIOPOJHOIO pEAYKTOpA.

. MoaenupoBaHue U pacueT IITaMIia sl )KUAKON IITaMIIOBKH.




CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHouHBIE CpeCcTBa
KOMIIETEeHIIUH

19. MoaenupoBaH#e U pacdeT CHHYCHOT'O IPUCIIOCOOICHHUSI.

20. MonenvupoBaHUE U pacyeT JICHTOYHON MYy (]THI.

21. MonenupoBaHue U pacyeT 3aTsHKHOM MaIlIUHBIL.

22. MonienupoBaHHUe U pacdyeT KpaHa BCIIOMOTaTeIbHOTO TOPMO3a.

[Tpumep. [To coopouHOMY YepTeKY y371a, pa3padorars 3d — MoJenu aeraneii y3ma, coopaTh
3d — cOopky y3ia, pazpabomams accouuamueHvlii COOPOUHbBLI Yepmedc U
cneyuduxayuro, pavouue yepmedxcu 2-3 oemaneii. Illposecmu pacuem
HanpaxicenHo-0ehopmuposannozo cocmoanusn 1 oemanu y3na. Yepmeosrcu opopmumo
coznacno npasunam ECK/I.




CTpyKTypHBI
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemble pe3ynbTaThl 00yUeHHs

O11eHOYHBIE Cpe/ICTBa
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0) Ilopsaiok mpoBeaeHUsI MPOMEKYTOUYHON ATTECTAIUM, MOKA3ATeIM U KPUTEPHH
OLlCHUBAHMS:

IIpomexxyTounass arrectauuss 1o jgucuuiuimHe «CAIIP B MeTautypruyeckoM
MaIIUHOCTPOEHUN» BKJIIOYACT TEOPETUYECKUE BOMPOCHI, MO3BOJSIONIME OLEHUTH YPOBEHBb
YCBOCGHHS OOYyYaIONMMUCS 3HAHWK, M TPAKTHYECKHE 3aJaHWs, BBISIBISIIONINE CTEICHb
c(OpPMUPOBAHHOCTH YMECHUI U BIIaJICHUH, IPOBOIUTCS B JopMe IK3aMEHA U 3aIUTHl KYPCOBOTO
IIPOEKTA.

DK3aMeH 10 JaHHOW JMCUUIUIMHE TMPOBOAUTCS B YCTHOM ¢Qopme, Briouyaer 2
TEOPETUYECKUX BOIIPOCA U OJHO IPAKTUYECKOC 3aJaHHUE.

MeToauuecKkue PEKOMEHAANUHU JJIA IIOATOTOBKU K IK3aMECHY

Jis TOATOTOBKM K OK3aMEHY HEOOXOIMMO U3YYUTh TEMbl JIeKIUH U TeMbl s
CaMOCTOSITEJIbBHOTO HM3Y4YCHHS C HCIIOJIb30BAHMEM OCHOBHOM, ITOMOJIHUTEIBLHON JUTEPATYpPhI
METOJMYECKUX YKa3aHUH, a TaK)Ke HHTEPHET-pecypcoB (II. 8).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTIMYHO» (5 0aJUI0B) — 00YJAIONIUIICS JEMOHCTPUPYET BRICOKUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTUUECKOE U INIyOOKOE 3HAHUE
yueOHOro MaTepuasa, CBOOOAHO BBIITOIHSIET PAKTUIECKUE 3aJaHUs, CBOOOTHO OIEPUPYET
3HAHUSIMH, YMEHUSIMU, IPUMEHSIET UX B CUTyalUsIX NOBBILIEHHON CJI0KHOCTH.

— Ha OLIEHKY «Xopo11o» (4 6amia) — o0ydaromuics JeMOHCTPUPYET CPEHUN YPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHI/If/'Il OCHOBHBIC 3HaHHWA, YMCHUS OCBOCHBI, HO JOITYCKAIOTCA
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyTHEHUS IIPU aHATMTUYECKUX ONepalusX, IepeHoce
3HaHUHN U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YJOBJIETBOPUTEIHHOY (3 0ayia) — o0y4Jaromuiicss JEeMOHCTPUPYET MOPOTOBBIM
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIINI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHI TOMYCKAIOTCS
OIIMOKH, MPOSBISIETCS] OTCYTCTBUE OTACNBHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUaIOIIUICs
WCIIBITHIBACT 3HAUUTENbHBIE 3aTPYAHEHUS [IPH ONIEPUPOBAHUH 3HAHUSMH U YMEHUSMU TP UX
MEePEeHOCE Ha HOBBIE CUTYAIIUU.

— Ha OIEHKY «HEYJIOBIETBOPUTEIHHOY (2 6ana) — o0yJaromuiics JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUIeCKOro MaTepuana, JOMyCKaeT CYIIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTyallbHbIE HABBIKM PEIISHUS MPOCTHIX 33/1a4.

— Ha OLCHKY «HCYIOBJICTBOPUTCIILHO» (1 63.J'IJ'I) - OGy‘l&IOHle/'ICH HC MOXCT IIOKa3aTb 3HAHUA Ha
YPOBHC BOCIIPOU3BCACHUS U 00BSICHEHHS HH(bOpMaHHH, HC MOXKCT IMOKA3aTh NHTCJUICKTYaJIbHBIC
HAaBBIKW PCIICHUA ITPOCTHIX 3a/1a4.

MeTtoauyeckue ykasaHusi AJ1s IOATOTOBKH (pacyera) KypcoBOro npoeKkTa

JUiss  BBIMOJHEHUS KypCOBOTO TMpoekTa Heooxoaumo 3HaHue cranaaptoB ECK],
JICKOHMOHHOI'O MaTc¢pHralia, MECTOAOB pacuc€Ta U MPOCKTUPOBAHUA HA 68.36 MpOrpaMMHBIX ITaKCTOB
Kommac-3D, Inventor.

KypcoBoii mpoeKkT BBIMOJHSIETCS MOJ PYKOBOJACTBOM IIPENOJABATENsl, B MPOLIECCE €€
HaIycaHusi OOyJarONIUICS pa3BUBAET HABBIKM K HAYYHOUH paboTe, 3aKperuisisi 1 OJHOBPEMEHHO
pacumupssi 3HaHUA, MOJYYEHHBIE MPU HM3Yy4YeHUU Kypca «MaremaTudeckas JOTHKAa W TEOpPHs
aIropuT™MoBy». [IpH BBIIOJHEHHH KYpCOBOTO MpPOEKTa OOYYaroIIMiCs IOJDKEH IMOoKa3aTh CBOE



yMeHHe paboTaTh ¢ HOPMAaTUBHBIM MaTepHaOM U APYTUMHU JUTEPaTypHbIMH HMCTOYHUKAMH, a
TaKKe BO3MOXKHOCTh CHUCTEMAaTH3UPOBaTh W AHAIM3MPOBATH (PAKTHUECKUH MaTepuan Hu
CaMOCTOSITENIbHO TBOPUYECKH €0 OCMBICIIUBATb.

B nporiecce HarmucaHusi KypcoBOTO MPOEKTa 00YYAIOIIMICS JOIDKEH Pa3o0paThCsi B
TEOPETUYCCKHUX BOIPOCAX U30PAHHOMN TEMbI, CAMOCTOSTEIBLHO IPOAHATM3UPOBATh PAKTUYCCKUI
MaTepuai, pa3odpaTh 1 000CHOBATH MPAKTUICCKUE MPEATTOKCHUS.

Ilokazamenu u Kpumepuu oueHueanus Kypcoeozo npoekma:

— Ha OLICHKY «OTJIMYHO)» (5 6ann013) - pa60Ta BBIIIOJIHEHA B COOTBETCTBHUU C 3aJaHUCM,
06yqa}01u1/117lc;1 IMOKa3bIBAET BHICOKUM YPOBCHb 3HaHWM HE TOJIHKO Ha YPOBHE BOCIIPOU3BCACHUS U
00BICHCHUS HH(i)OpMaHI/II/I, HO 1 UHTCJJICKTYAJIbHBIC HABBIKU PCUHICHUA HpO6JIeM n 3a7a4,
HaXOXACHUA YHUKAJIbHBIX OTBETOB K HpO6JIeMaM, OIICHKHU 1 BBIHCCCHUSA KPUTHYCCKUX CY)KIIGHHfl;

— Ha OLIEHKY «X0poI11o» (4 Oanna) — paboTa BbIIIOJIHEHA B COOTBETCTBUU C 3aJJaHUEM,
oOyuaromuiicsi OKa3bIBa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIIPOM3BEACHUS U OObSICHEHUS
uH(pOpMaliU, HO U UHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUs TPOOJIEM U 3a]a4, HAX0XKICHUs
YHUKaJIbHBIX OTBETOB K IpodIemMam;

— Ha OILICHKY «YIOBJIETBOPUTEIHHOY (3 Oamia) — paboTa BBIIOIHEHA B COOTBETCTBHUH C
3a/laHueM, O0YJarONINICs MTOKAa3bIBACT 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS M OOBSICHCHUS
I/IH(l)OpMaLII/II/I, HWHTCJUICKTYAJIbHBIC HABBIKHW PCIICHUSA IMPOCTHIX 3a4a4,

— Ha OLIEHKY «HEYJIOBJIETBOPUTEILHOY (2 Oasuia) — 3a/1aHne IPernoaaBaTess BhIIOJIHEHO
YaCTUYHO, B MPOIIECCE 3AITUTHI pa0OTH O0YJAIOIIUIICS JOMYCKAET CYIIECTBEHHBIE OTMOKH, HE
MOJKET IMOKa3aTh MHTCIIJICKTYAaJIbHBIC HABBIKU PCIICHU A MTOCTaBJICHHOH 3a1a4du.

— Ha OLIEHKY «HEYJI0BJIeTBOpUTENbHOY» (1 6art) — 3agaHue npenojgaBaTesis BbIIOIHEHO
JaCTU4YHO, 06yqa101111/11‘/'1csl HEC MOXCT BOCIIPOMU3BCCTH U OO0BSICHUTD COZACPIKAaHUE, HC MOXKET
IMMOKa3aTb MHTCJUICKTYaJIbHbIC HABBIKU PCIICHUA MOCTaBJICHHOMN 3aJa4di.



I[MTPUJIOXEHUE 3

MeToanuyeckue peKOMEHIAIUM 110 BHINOJTHEHUIO U 3aIIUTE KYPCOBOH padoThl

KypcoBoii mpoekT mpencraBisieT coOOW KOHCTPYKTOPCKYIO paboTy 3HAYUTEIHLHOTO
o0Bbema, KoTopyto cTyaeHT BoinonHseT Ha I kypce. [IpoekT HeBO3MOXKHO BBIIIOJIHUTH B CKAaThIe
CPOKH, TaK Kak B Ipoiiecce paboThl HEOOXOJUMO M3YUYUTh OOJBIIOE KOIUYECTBO Y4eOHOH U
CIPAaBOYHOU JIUTEPATyphl, MPOU3BECTH PACUETHI, HAUEPTUTH TpaUyecKylo 4acTh, YTO HpPHU
OTCYTCTBUH HaBBIKOB TpeOyeT 3HAUMTENIbHBIX 3aTpaT BpeMeHU. [103ToMy TOJIbKO HACTOHYMBast
paboTa HaJ MPOEKTOM, PETYJIIPHOE MOCEIIEHNE KOHCYIbTAIlMI U 3aHATUN TO3BOJIUT CTYACHTY
OBJIAJCTH HCO6XOI[I/IMBIMI/I SHAHUSAMHU, YCIICIIHO BBITOJHHUTD U 3alIUTUTDL IIPOCKT B CPOK.

[Tpu paboTe Hax MPOEKTOM CTYJCHT JIOJDKEH MPOSIBUTH JOCTATOUYHYIO CAMOCTOSITEIbHOCTD B
BHIOOpE ONTUMAIILHOTO BapHaHTa KOHCTPYKIMH, €€ pacyera u rpaduyeckoro opopmiieHus, a He
CJIETIO KOMMPOBAThH CYLIECTBYIOIIUE TUIIOBBIE KOHCTPYKLIHH. .

[Ipu BBIMOTHEHUU PACUETOB U TpapUUecKOM YacTH MPOEKTa CIEAYET IMOJIb30BATHCA
peKkoMeH10BaHHOM JuTeparypoi u coopaukamu 'OCTa, Tak kak B psijie U3JaHUN MPOIIBIX JIET
coJiepkaTcsl ycrapeBlune cBefieHus. Bee pacueTsl ciuenyeT BecTu ToJibko B cucteme CU.

UepHOBBIE 3alMCH M pacueThl HEOOXOAWMO BBINOJHATH AKKypaTHO, CO CCHUIKAMH Ha
JUTEPATyPy, ITO TO3BOJIUT KOHCYJIBTAHTY OBICTPO OPUEHTUPOBATHCS B pacueTax M OLEHHUTDH UX
JIOCTOBEPHOCTh, & TaKXKe OOJErduT BIIOCIEICTBUU O(OPMIICHHE PAaCUETHO-TIOSICHUTEIbHON
3aIMUCKHU.

Ha KOHCYJbTaUAX IIPENoAaBaTCIb-KOHCYJIBTAHT OKa3bIBACT HCO6XOI[I/IMYIO nomMonib B
pa60Te Haa IMPOCKTOM. Bce pacyCThl U OJTaHK 3agaHus JOJIXKHBI .OBITH Y CTyACHTA IIpU cebe Ha
Ka)KHOﬁ KOHCYJIbTalluH.

CopneprxaHue 1 00beM KypCOBOTO NMPOEKTa

Odopmnenue KYpCOBOTO MPOEKTA BBITIOJTHSIETCS B COOTBETCTBUU c
CMK-O-CMI'TVY-36-09-Kypcoroii npoekt u ECKJI.

Copneprxanue 1 00beM KypCOBOTO NMPOEKTA J0JIKEH OBITh CIEYIOIINM:

- nosicHuTeNnbHast 3anucka (10 30 nuctoB popmata A4);

- cOopounslii yepTex y3na (1 muct popmara Al);

- cieruukanuu (2-3 mucta popmara A4);

- pabouune yeprexu neranent ( popmatsl A4-A2).
@ailnbl uepTexell U TpeXMEpHBIX JleTanel caath B popmare .pdf

ITpouiecc nMpoeKTHpOBaHUS NMPOBOJUTCS B COOTBETCTBUU CO CTAIUSMHU €O BBIIOJHEHUS,
pernamenTupoBaHHbiMu ['OCT 2.103-68, corimacHo KOTOpoMy pa3pabOTKy KypCOBOTO IMPOEKTa
MO’KHO pa3JIeMTh Ha CJIEIYIOIINE YEThIPEe OCHOBHBIX ATara.

Ortan 1. Pa3pa®oTka TEXHHYECKOTO TMPEUIOKEHHSI HA TPOEKTHUPOBAHUE H3JENIUS TPU
3aganHoil cxeme ('OCT 2.118-73). B cooTBeTcTBHU C pe3yibTaTaMH MPOBEACHHOTO aHAIIN3a
(3HAKOMCTBO C CYIIECTBYIOIIMMH aHAJIIOTaMH ) HAMEYaroTCs BAPUAHTHI KOMITOHOBKH.

Oran 2. Paszpabotka sckuznoro mnpoekrta (I'OCT 2.119-73). Ha oartoit cramuu
pa3pabaTbIBalOTCd  KOHCTPYKTOPCKHE  JTIOKYMEHTBI,  KOTOpbIE  JIOJDKHBI  COJEpKaTh
NPUHIUIHAIbHBIE KOHCTPYKTUBHBIE PELICHHS, JA0le 00IIHe MpeacTaBIeHus 00 ycTpoiicTBe u
OpUHIUIE paboThl M3JENUs, a TaKKe JaHHbIC, ONpPENEIAIOLINEe €ro OCHOBHBIE MapaMeTpbl U



rabapuTHbele pa3Mepbl. K HHMM OTHOCATCS MEKOCEBBIE PACCTOSIHUA W MOJYJIM 3yOuaThIX
[WIMHAPUYECKUX M YEPBIUHBIX Mepeiay, KOHYCHOE PACCTOSIHUE U MOJIYJIb 3yOUaThIX KOHMYECKUX
nepeaay, MeXOCEBbIe PACCTOSIHUS U TapaMeTphl HIKUBOB U 3BE3/10UEK Mepeaay ¢ THOKOM CBA3BIO
(peMeHHBIE ¥ LEMHBIC), IAUAMETPhl BaJIOB, THIIOPAa3MEPhl IMOAIIMITHUKOB KaueHUs U MyQT.
[TpucTynuTh K BBIYEPUYUBAHUIO HEOOXOAMMO TMOCIE TOTO, KaK TOJBKO MPEIBAPUTEIbHBIA pacdyeT
JIaCT JOCTATOYHO AAHHBIX JJIA YepTeka. UepTek U pacdeT NOJKHBI IPOU3BOJUTHCS apallIeNIbHO,
TaKUM 00pa3zoM, YTOObI pacueT JIUILb HECKOJIBKO ONepeskal YepTeK, MHaue Hen30eKHbI OIIMOKH,
KOTOPbIE MOTYT OBITh BBISIBJIEHBI JIUIIb B [IOCIEICTBUY, YTO IIOBJICUET 32 COO0H O0IbIIYIO IIOTEPIO
TpyZa u BpeMeHH. [Io NaHHBIM NPOEKTUPOBOYHBIX M YAaCTUYHO IPOBEPOYHBIX PACUETOB M HA
OCHOBaHUU MIPUHSATOTrO IIPOTOTHUIIA BBITOJIHSIOT OKOHYATEJbHBIN BapHaHT
ACKU3HOM KOMIOHOBKH (3CKU3HBIM MPOEKT), JAIOLIUK JOCTAaTOYHO IOJIHOE MPEJCTaBICHUE O
Oynymieil KOHCTPYKITUH.

Oran 3. Pa3pabotka rexumueckoro mpoekra ('OCT 2.120-73) oxBaThiBaeT MoJIpOOHYIO
KOHCTPYKTUBHYIO pa3pabOTKy BCEX 3JIEMEHTOB ONTHMAJIbHOIO 3CKM3HOI'O BAPHMAHTA C BHECEHUEM
HEOOXOIMMBIX HOINPAaBOK M M3MEHEHHUI, PEKOMEHJOBAHHBIX NPU YTBEPXKIECHUH 3CKU3HOTIO
npoekTa. Pa3pabateiBaeTcsi cOopouHblii uepTesk Ha ¢opmare Al ¢ HEOOXOAMMBIM YHUCIOM
BUJIOB, pa3pe3oB, cedeHMU. B mporecce BBITOJIHEHUS TEXHUYECKOTO IPOEKTA YTOYHSIOTCS
IIPOBEPOYHBIE PACUETHI JCTAIEH.

Oran 4. Pa3pabotka paboueii KOHCTPYKTOPCKOM JIOKYMEHTALlUU SIBJISETCS
3aKJIIOUYNTEIBHOM CTauell POEKTUPOBAHNS KOHCTPYKTOPCKOU JOKyMeHTanuu. Ha 3Toi cranun
BBITIOJIHSIOTCSL  pa0O4yMe YEepTEeXKU ACTaleld U COCTABISICTCS CrIenupUKanus K COOPOYHBIM
eanHuIaM, opopMIIsIeTCss pacueTHO-MOSICHUTENbHAs 3allUCKa.



IMPUJIOXXEHUE 4
MeTtoauyeckue yKa3aHusi 110 BHIIIOJHEHHIO IPAKTHYECKUX 3aJaHU I

[IpakTHueckue 3a1aHus IO NOCTPOEHUIO TBEPAOTEIbHBIX JIE€TaJEH, Y3JI0B U UX pacyeTy B
cpene Kommnac ninr THBEHTOP BBIMOJIHAIOTCS MOATATHO HA MPAKTUYECKUX 3AHATUAX U CIAKOTCS B
KOHIIE 3aHATHI.

Bo Bpems 3aHATHI HY>)KHO OYE€Hb BHUMATEJIBHO CIYIIATh, CIEAUTh HA 3KPAaHE MIPOEKTOpa
nocJyea0BaTenbHOCTh co3nanus aeraneid B CAIIP ' moBTopsaTh 3a mpernoaaBareieM 3a CBOMM
KOMIIBIOTEPOM. B cilyyae BO3HHMKHOBEHMH BOIPOCOB WJIM 3aTPyJHEHUM IIPU BBIIOJIHEHUU
paboThl, 0OPAaTUTHCS 3a MOMOIIBIO K IpernoaaBaresto. JloMa xejlarenbHO TaK K€ 3aHMMAaTbCs
CaMOCTOSITENIbHO, HCIIONIb3Ysl PYKOBOJCTBA TOJB30BaTeNss M y4eOHble Marepuanbl Autodesk
Inventor, KoMmnac, 1uist Hanutydiiero 3akperjieHus HaBbIKOB MOcTpoeHus U pacuetoB B CAIIP.

OO0muit mopsIoK BeITIOJIHEHKS paboT B Autodesk Inventor
1. 3amyckaercs nporpamma Autodesk Inventor.

no

Co3znaercst HOBbIN POEKT "MIms mpoekTa" B Marnke nojib30BaTesl.
3. Co3znaeTcst MOJIeITb TIEPBOM JCTAIH.
1. Pucyercs 3cku3 U co3gaeTcs NepBblid ICKU3HBINA KOHCTPYKTUBHBIN
3IIEMEHT, KOTOPbIA OyJeT SABIAThCS Oa30BBIM.
2.  Mopenb neTany JOMOIHSASTCS APYTUMH SCKU3HBIMU dJIEMEHTAMHU:
BBIPE3aMH, BBICTYIIAMH U T.II.
3. DopMHUPYIOTCS TUIIOBBIE 3JIEMEHTHI: (haCKH, CKPYTJIEHUs, OTBEPCTHS,
pe3bOBI U T. 1.
4.  Mogens eTany coxpaHseTcs B paboyeM IpoCcTpaHCTBE MPOEKTa B (aiiie ¢
pacuipeHueM .ipt.
4. AHaJIOTUYHO CO3JAI0TCA APYTHUE AeTalH y3Ja.
S. OcymiecTBIIsSIETCS OTUET IO paboTe MpernogaBaTeio.

OcHOBHBIE TIOJIOKEHUS IO Hayay padboTsl B IHBEHTOp

Autodesk Inventor — CAIIP cpeaHero ypoBHs, NpeAHA3HAYCHHAs Ui TPEXMEPHOTO
TBEPJIOTEIBHOTO MO/IETMPOBAHUS TEXHUUECKUX OOBEKTOB.

Cucrema MO3BOJIIET CO3/1aBaTh MOJENU OTICNIBHBIX JeTalel, OCYIIECTBIATH COOPKY
CJIOKHBIX H3JIENIMH U3 MHOXECTBA JETajiel, MoIydaTh YepTeKu JeTaleil U COOPOUHBIX Y3JIOB,
MIPOU3BOJIUTH pacueThl Ha MPOYHOCTh, a TAaKXKE pellaTh MHOXXECTBO JIPYrHX 3ajad Ipoliecca
MPOEKTUPOBAHHUS.

DETA/Ib — TpexmepHasi TBEPAOTEIbHAS MOJIETb OTAEIBHON I€TalId TEXHUYECKOW CHCTEMBI,
BocrpruHUMaeMas B cucreme Autodesk Inventor kak equHbIN 00bEKT, KOTOPBIH MOKET BXOJIUTH B
cocTaB cOOpKHU.

TBepaoTenpHbIe JeTaay OOBIYHO IOJIYYAlOT HAa OCHOBE 3aMKHYTBIX IUIOCKMX KOHTYPOB
IIyTEM UX BBIIABIMBAHUS, BPALLIEHH, IPOABM)KEHNUS 110 TPAEKTOPUH, IEPEMELLIEHHS 110 CEUEHUSIM.
Tak, HanpuMep, BBIAABIMBAHUEM OKPYKHOCTH MOYKHO MOJYYUTh HWIMHAP. TOT XK€ LHUIuHAp
MOXHO TMOJYYHUTh BpAIIEHHUEM MPSIMOYTOJIbHUKAa BOKpPYr ero cropoHsl Ha 360°. Ilocine
CO3/aHUsI TBEPAOTO Telia ero GopMy MOKHO YTOUHSITh, CIOJIBb3Ysl KOMaH/Ibl peJaKTHUPOBAHHUS.

Mopenu netaneit coxpanstores B paiinax ¢ pacmupenueM .ipt.



OCKH3 — 3TO TeOMETpHYecKoe H300pakeHHe, CO3/IaHHOE M3 OTPE3KOB MPSMBIX, IYT,
OKPYHOCTEW, KPUBBIX JIMHUM. PazinuaroT miockue win 2D 3CKM3bl U TPOCTPaHCTBEHHBIE WK 3D
3CKM13bI.

OCKU3bl UCHOJIB3YKOTCS B KAay€CTBE OCHOBBI JJIA CO3[aHUA M PEIAKTHPOBAHUS MOJIEIIH
TBEPJAOTEJILHON JETAIIH.

Cy1ecTBYIOT CIAEAYOIIHE BUABI IIIOCKOCTEH JIJIsl CO3aHus ICKU30B.

1. [Tnockoctu XY, YZ, XZ npocTpaHcTBa MPOSKTUPOBAHUS.
2. JIto6ble rpaHu CyIIECTBYIOIIUX TBEPAOTEIbHBIX O0OBEKTOB.
3. CrnenuanpHbple paboOyue IJIOCKOCTH, MPEABAPUTEIHHO IMOCTPOCHHBIC

cpeacTBaMu cucteMbl. HOBYI0 pabodylo MII0CKOCTh MOYKHO TIOCTPOHTD, HCIIOJIB3YsI TPaHH,
pebpa, BepIIMHBI TBEPAOTEIBHBIX 00BEKTOB, CO3/IaHHBIC paHee paboune MIOCKOCTH, OCH
Y TOYKH, a TAK)KE OCH U TUIOCKOCTH CUCTEMBI KOOPJUHAT.

B nauane paGoThl O CO3JaHUIO0 HOBOM JETalH IIOCKOCTHIO 3CKU3a OOBIYHO CTAHOBUTCS
wiockocTh XY. B nmanbHelilmem, B KayecTBE IIOCKOCTH 3CKH3a MOXKET OBITh BbIOpaHa Jro0ast
rpaHb CYIIECTBYIOUICH JaeTanu wiuM pabodas IUJIOCKOCTb, PACIOJOXKEHHAass B IPOCTPAHCTBE
MIPOU3BOJIBHBIM 00pa3oM.

CriocoObI MOCTPOEHUS TEOMETPUIECKUX FIIEMEHTOB

MOo’kHO HCTIOIB30BaTh JIBa CIOCO0A IOCTPOEHMSI 3JIEMEHTOB (TOYEK U JIMHUMN) 3CKU3a.

1. Ucnons3oBanue CTaHJAPTHBIX WHCTPYMEHTOB MOCTPOCHUS
F€OMETPUUYECKHUX TPUMHUTHUBOB: OTPE3KOB MPSIMBIX, IYT, OKPYKHOCTEH, MHOTOYTOJILHUKOB
U T.J.

2. [TpoerupoBanue pebdep, BEpIIMH, KOHTYPOB HMMEIOIIMXCS JeTaledl Ha
MJIOCKOCTh 3CKU3a ¢ MOMOIIb0 CTUITN JTMHUH 3CKU3a

OTanbl CO3JaHus ICKHU3a

Pabota no noctpoeHuto 3ckn3a pa3duBaeTcs Ha HECKOJIbKO 3TANoB, HA KAKIOM U3 KOTOPBIX
MPOUCXOUT ITOCTENIEHHOE YTOUHEHUE Pa3MepPOB U (POPMBI ICKHU3A.

1. [lepBoHayanbHO CO3JAIOT MPUOIMKEHHYIO (OpPMYy KOHTYpPOB 3CKHM3a C
MOMOUIbIO «MBIIINY. B mpouecce coznaHus 3cku3a Ha OOJBIIYIO YacTh €ro 3JIEMEHTOB
ABTOMATHUYECKU HAKJIAJIBIBAIOTCSI OTPAHUYCHHUS.

2. 3aTeM HaKJIa/IbIBAIOT JONOJHUTEIbHBIE OTPAHUYEHUS Ha SIIEMEHTHI ICKU3a,
CBA3BIBAIOIIME BCE T€OMETPUUYECKUE IIEMEHTHl B OAHY KOHCTpykuuto. Ilocime storo
nepeMenieHre OTAETbHBIX 3JIEMEHTOB HE JOJKHO MPUBOIUTH K MCKPUBIECHUIO (HOPMBI
ACKU3A.

3. Ha 3akmounTensHOM 3Tane 3a/1aloT pa3Mepbl (pa3MEpHbIE OrpaHUYEHNs),
oOecrneunBaroe OKOHYATEIbHBIN BU 3CKHU3A.

Coznlanue MoJieNiy TBEPIOTENbHOM eTau

Coznanue Mojenu TBEpAOTENbHON JeTalli HAuMHAETCS Cpa3y IOCNe 3aKPbITHS CpPEeIbl
IIOCTPOEHHUS ICKU3A.

OO0mmue cBeieHUs 0 KOHCTPYKTHUBHBIX DJIEMEHTAX

TBepaoTenbHas MOJENb JE€Tall COCTOMT M3 KOHCTPYKTHMBHBIX JJIeMEHTOB. Bce
KOHCTPYKTHUBHBIE AJIEMEHTHI JIETaId 0TOOpaxaroTcs B Opaysepe Moaenu. Tak MUIuHIAPUISCKU
MHOTOCTYIIEHBIaTBIA Baj, ITOJIYYEHHBIM OJHOW Ollepaluell - BpALICHUEM 3CKH3d, MOXKET
paccMaTpHUBaThCs KaK J€Tallb, COCTOAIIAS U3 OHOTO KOHCTPYKTHUBHOIO 3eMeHTa ""Bpamenue 1".
Ecnu Ha Bany BBINONHSETCS IIMOHOYHBIM Ma3 — TO 3TO BTOPOM KOHCTPYKTHBHBIA SJIEMEHT
neranu. @acky Ha KPOMKax Bajla — TPETUH JIEMEHT U T.J. KOHCTPYKTUBHBIM 3JIEMEHTOM MOXET
SABJISITHCSL HE TOJBKO YacTh JIETAJd, HO U Pa3jINYHbIC "HEBEIIECTBEHHBIE" AJIEMEHTHI, UTPAIOIINE



BCIIOMOTATEJIbHYI0 POJIb, HalpuUMep, AOMOJHUTENbHAS padoyasi MIOCKOCTh IS TOCTPOCHUS
ACKM3a KOHTYypa IIIMOHOYHOIO Ma3a.

BzaumoelicTBre SCKHU3HBIX DJIEMEHTOB

[Tpu co3maHuK ICKU3HBIX AJIEMEHTOB HEOOXOIMMO YKa3bIBaTh, KAK HOBBINA JJIEMEHT Oy/eT
B3aMMO/JICHCTBOBATh C JPYTMMH PaHEe CO3JaHHBIMH KOHCTPYKTMBHBIMH 3J€MEHTaMu. MoKeT

OBITH TPU BUJA TAKUX B3aMMOICHCTBHI.

=] O6benunenue (Join). IIpu BBITONTHEHUH omeparii 0ObETMHEHHUS HOBBINH ACKU3HBIN
3JIEMEHT 00beANHsIeTCA (CIIMBAETCS) C IPYTHUMH 3JIEMEHTaMU JETaIIH.
=) Beruutanue (Cut). Ilpu BBIUMTAaHMM SCKU3HOTO DJJIEMEHTAa OH YIAISIETCS C

o0pa3oBaHMEM TIOJOCTH Ha MECTE€ €ro IepecedeHuss ¢ APYruMH sieMeHTamu. [lpu

BBIYUTAHUHW HUJIMHAPA MOKHO IMOJYYHUTh HUIMHAPHUYICCKOC OTBEPCTUC B TBECPAOM TCIIC.
=) [Tepeceuenue (Intersect). Ilpu mocTpoeHnn nepeceueHust OCTaeTCs TOIBKO Ta YacTh

ACKU3HOI'0 AJIEMEHTA, KOTOpas ABJISAETCS OOIIEeH ¢ APYTUMHU JIEMEHTaMHU.

TunoBbie KOHCTPYKTUBHBIE DJIIEMEHTHI

Tunosble (MHOTO/1a MX HA3BIBIOT pa3MeIlaeMble) KOHCTPYKTUBHBIE DJIEMEHTHI CO3/1al0TCS Ha
0a3e yxe CyIIeCTBYIOIUX KOHCTPYKTHUBHBIX 3JIEMEHTOB, TIOSTOMY BCE OHU SIBJISIOTCS
3aBHCUMBIMU NieMeHTaMHu. [Ipu yganenun 6a30Boro a3neMeHTa TUIIOBbIE SJIEMEHTHI YAANSIOTCS.
Onu He TpeOyIOT AJIsl CBOETO NOCTPOESHUS MPEABAPUTEIBHOIO CO3AaHMs 3cKU3a. Tak, Hanpumep,
TUIIOBBIM KOHCTPYKTUBHBIM 3JIEMEHTOM SIBJISIETCS (acka, CHUMaeMasi C OCTPOM KPOMKHU
ACKU3HOTO 3ieMeHTa. [0 CyTH, TUIIOBBIE 3JIEMEHTHI OTPAXKAIOT ONIEPAIIUU PEIAKTHPOBAHUS
TBEPIOTEIBHBIX JETaNe: CHITHE (acoK, CKpYTICHUE, T00aBICHUE OTBEPCTHIA, HApe3aHHe
pe3b0bl, pa3pe3anue aeTane u Jp.

MaccuBsl
KoHCTpyKTHBHBIE 2JIEMEHTBI, OTHOCSAIIUECS K MAaCCHUBaM, UCIIOJIb3YIOTCS JJISI PA3MHOKEHUS
CYIIECTBYIOIIMX KOHCTPYKTHUBHBIX 3JIEMEHTOB JIETANIM, a TAKXKE TeJl. B pe3ynbrare nomayuyaercs
MHO>KECTBO 3JIeMeHTOB. JIF000# 21IeMEHT U3 MOTYYEHHOTO MHOKECTBA MOKET OBITh MOJIaBJICH, U
He OyZeT 0TOOpakaThCsl B MOJIEIIH.

HpHMoerHBHHﬁ MacCCHUB. HpﬂMoyFOHBHLIﬁ MacCCHB CO34a€TCAd U3 CYIICCTBYIOMIUX
KOHCTPYKTHUBHBIX 3JICMCHTOB WJIN TCJI. Mo:XHO c03AaTh KakK OI[HOMCpHBIﬁ, TaK U ,Z[By'MepHHﬁ
MacCCHUB.

prrOBOfI MaccuB. B kauecTBe ocu KpYTOoBOTO MaCCrBa MOTYT BBICTYIIATh pe6pa n ocu
KOHCTPYKTUBHBIX 3JICMCHTOB.

3epkanbHOE 0TOOpaXkeHue. 3epKallbHOE 0TOOpaKeHNE KOHCTPYKTHUBHBIX DJIEMEHTOB
OTHOCHTEJILHO BBHIOPaHHOM MIOCKOCTU. B KauecTBe M10cKocTH 0TOOpaXXKeHUs MOYKHO BBIOPATh
pabouyo MIOCKOCTD, JINOO JIF00YIO rPpaHb JeTallu.

Pabouwne 3:meMeHThI
K pabounm snemeHTaM OTHOCSITCS paboyas TNIOCKOCTh, paboyas och, pabodasi Touka u
noJsib3oBarenbckas cucrema koopauHat (IICK).

P 3.60‘11/16 SJICMCHTEI SBJIAIOTCS BCIIOMOT'ATCIIbHBIMHA 3JICMCHTAMU, UCITIOJIL3YCMBIMU MPCIKIC
BCCTO JIA TOCTPOCHUA 3CKU3HBIX KOHCTPYKTUBHBIX 3JICMCHTOB. CYH_IGCTByeT MHOXECTBO
Croco00B co3aanus pabo4Ynx AIeMeHTOB. [ co3maHus TOYeK, Oceil U MITOCKOCTEH MOYKHO
UCIIOJIb30BaTh BEPIIMHBI, peOpa, TPaHu CYIIECTBYIOIUX KOHCTPYKTUBHBIX 3JIEMEHTOB, a TAaKXKe



ocu X, Y, Z u mmockoct XY, YZ, XZ cucteMbl KoopauHar. Tak, Hanpumep, pabodas III0CKOCTh
MOJKET OBITH ITOJTydeHa CMEIIeHHEeM TpaH| Teja WiH II0cKocTH XY, YZ, XZ Ha 3aJaHHOE PacCTOsSHHE.



