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JIucr akTyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTY PrUYECKUX

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii AlT. EopquOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTAIllMd METaLTyprHYSCKIX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTallud METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.T". KopuyHoB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTallud METALTYPTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.T'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena st peamsanuu B 2026 - 2027
y4ueOHOM rofy Ha 3acefqaHuu kadeapsl [IpoekTHpoBaHUS U SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoit AT. fopquOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enstMmu OCBOGHUSI TUCHUIUIMHBI «BBelleHUE B CHEIMAIBLHOCTEY SIBIISIOTCS: OBIIAJICHHE
CTYJEHTaMH 3HAaHUSMHU, YMEHUSIMHU M HaBbIKAMH, HEOOXOIMMBIMH JI PACKPBITUS CYIIHOCTH
npo(eCCHOHANBHOM  JESITENLHOCTH  NPUMEHUTENBHO K  HANPaBICHHIO  MOATOTOBKH
TexHonornueckue MamMHbl ¥ 00OpPYJOBaHME M ONpEIeNICHUE YCIOBUN IUIOJOTBOPHOM
MOATOTOBKA K HEW; OBJIAJICHUE  JOCTATOYHBIM  ypPOBHEM  OOIIEKYJIbTYPHBIX,
obuienpodeccuoHanbHbIX, TPO(ECCHOHATBHBIX KOMIETEHIINH B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO no manpasiernto 15.03.02 TexHom0rn4eckre MamHbl 1 000py0BaHNE

2 MecTo qUCHMIIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOii POrpaMMbl

Jucuunnuza BeeneHue B crieiuanbHOCTh BXOJIUT B BAPHATUBHYIO YacTh Y4eOHOTO I1aHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jisa  u3ydyeHus  AUCUMIUIMHBL  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJaJCHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

Marematuka

dusnka

HNudopmartuka

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW JUCIHUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUS] JUCIUILITUH/TIPAKTHK:

TexHonornyeckre TMHUM U KOMITJIEKCHI METAJLTYPTHUECKUX [IEX0B

[Tpon3BoaCTBEHHAS — MPEAUIIIIOMHAS TPAKTHKA

Mexanuuyeckoe 000py0BaHUE MPOKATHBIX [IEXOB

3 Komnerenunu ody4yarouierocsi, opMmupyembie B pe3yibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3yJibTaThbl 00y4YeHuUs1

B pesynbrare ocBoeHMs AUCHUIUIMHBI (MOAyJisa) «BBeaeHume B CHEUaNIbHOCTHY
oOyJaromuiics ToKeH 0071a1aTh CIeAYOIUMU KOMITETEHITUSIMU:

CrpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUYeHUs
JIEMEHT
KOMIIETEHIINH
OIIK-4 MMOHMMAaHHUEM CYIIHOCTH U 3HaY€HUsI MUHPOPMAIK B pa3BUTHH COBPEMEHHOTO

o01iecTBa, CIOCOOHOCTHIO MOTY4aTh M 00padaThIBaTh HH(OPMAIIHUIO U3 PA3IIMYHBIX HICTOUHUKOB,
FOTOBHOCTHIO MHTEPIPETUPOBATh, CTPYKTYPUPOBATh U 0HOPMIIATE HHPOPMAIIUIO B JOCTYITHOM
JUIsL IPYTUX BUJIE

3HaTh OCHOBHBI€ [TPOTPAMMHBIE CPEACTBA JUIsSl CTPYKTYPUPOBaHUS U 0hOpMIIEHUS
ITOJIyYEHHBIX JaHHBIX

YMmetb - HCIIOJIB30BATh IMI00ATBEHYI0 HHPOPMAIIMOHHYIO ceTh HTepHeT u
OoubmmoTevyHbIe (HOHIBI 110 TPODIITIO NEATETHHOCTH AJIT OOMEHA TaHHBIMH

Bianets - crioco6amu 3P PEKTUBHOTO UCTIOIb30BaHU HHPOPMAIIMOHHBIX
TEXHOJIOTHH JUIs pelieHns: IpopecCuoHaIbHbBIX 3a71a4

OIIK-3 3HAaHMEM OCHOBHBIX METOJIOB, CIIOCOOOB M CPEACTB MOIYUYECHHUSI, XpaHEHUS,
nepepadoTKy HHPOPMALIMU, YMEHHUEM HCIIONb30BaTh ISl PEIIeHUs] KOMMYHUKATUBHBIX 3a/1a4
COBpPEMEHHbIE TEXHUUYECKHE CPECTBA U HH(POPMAIIMOHHBIE TEXHOJIOTHH C UCTIOJIb30BAaHUEM
TPaIUIIMOHHBIX HOCUTENeH nHpopMalnu, pacripe/ieIeHHbIX 0a3 3HaHMM, a Takke HHPopMaluu B
IJ100aTbHBIX KOMIIBIOTEPHBIX CETIX




3HaThb COBPCMCHHBIC KOMITBIOTCPHBIC TCXHOJIOTUU
OCHOBHBIE METO/IbI, CIOCOOBI U CPEACTBA TOTYyYCHUSI, XPAHCHUS,
nepepaboTKu HHPOPMALUU

YmeTh CaMOCTOSITENIbHO PUOOpETaTh 3HAHUS B IPEAMETHON 00JIacTH ¢
UCIIOJIb30BaHNEM MH(POPMAIIMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH

Bnagers HaBBIKAMU 0000IIEHUS, aHAIIN3a, 00paObOTKH, XpaHEHHUS HHPOPMALIUU B
KOMITBIOTEPHOM ITPOCKTHPOBAHUHY;

criocobaMu MprUOOpeTeHus C OOJBIION CTEMIEHBI0 CAMOCTOSTEILHOCTH
HOBBIX 3HAHUH C HCHOJIb30BaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX U
MH(POPMAIIMOHHBIX TEXHOJIOTHH.

OK-7 CIOCOOHOCTBIO K CAaMOOPTaHU3AINU U caMO0OpPa30BaHUIO
3HaTB COBpeMeHHBIC 06pa30BaTeanLIe TCXHOJIOI'NHU
METO/Ibl U IPUEMbI CAMOOPIraHU3allMU B MOJIYYEHUH U CUCTEMATU3aLNKI
3HAHUH
VYmMern CaMOCTOSTEJIbHO IPUMEHSATH COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH
Brnanetsb CaMOCTOSATENILHO TPHOOpETaTh M UCIOJIb30BaTh HOBBIC 3HAHUS U YMCHHS,

pa3BUBaTh CBOU MPOQPECCUOHAIBHBINA YPOBEHb

[TK-1 ciocoGHOCTBIO K CHCTEMATUYECKOMY M3YYEHUIO HAYIHO-TEXHUYECKON HH(pOpMaIum,
OTEYECTBEHHOI'0 1 3apyO0eKHOT0 OMbITA [0 COOTBETCTBYIOIIEMY ITPOGHUIIIO MO OTOBKH

3HaTh METOJIMKY IIOUCKA U N3YYEHUs OTEUECTBEHHOM U 3apyO0eXHON Hay4yHO-
TEXHUYECKOH HH(popMauu

YMerb MPUMEHSTh METOAUKY NTOUCKA U N3YYEHMsI OTEUECTBEHHOU U 3apyOeKHON
Hay4YHO-TEXHUUYECKOW HHPOpMaLUU

Bnagers HaBbIKaMU IPUMEHEHUSI METOJUKH NIOUCKA U NU3YUYEHUS OTEUECTBEHHON 1
3apy0eKHOW HayYHO-TEXHUYECKOH MH(OopMaIuu

ITK-5 criocoOHOCThIO MPUHUMATh y4acThe B padoTax MO pacueTy U MPOEKTUPOBAHUIO JAeTajlel u
y3JI0B MAallIMHOCTPOUTENBHBIX KOHCTPYKIUN B COOTBETCTBUU C TEXHUYECKUMU 3aJaHUAMU U
HCIIOJIb30BAaHUEM CTAHJIAPTHBIX CPEICTB ABTOMATU3ALUH TPOCKTUPOBAHUS

3HaTh CTaHJIapTHBIE CPEACTBA ABTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS;
HAa3HAYCHUE U CYIIHOCTh PA3JIMYHBIX KOMIUIEKCOB, IIPOLIECCOB,
000py1I0BaHUS U IPOU3BOJICTBEHHBIX OOHEKTOB, ACTANICH U y3JI0B U3IEITHI
MAIIMHOCTPOEHHUS;

OCHOBHBIE MTOHSTHS U ONPEAEIICHUS PHU MPOCKTUPOBAHUM JICTAIECH U y3J10B
MAIIMHOCTPOUTENBHBIX KOHCTPYKIIMI

YMeTh HpI/IMeH}ITB CTAHAAPTHBIC CPCACTBA ABTOMATU3AIUU IIPOCKTUPOBAHU A

BJ'Ia,HeTB - HaBrIkaMu 1CIIOIB30BaHUS CTaHAAPTHEIX CPEACTB aBTOMATHU3alluN
MPOCKTUPOBAHU A




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHMIINHBI (MOIYJIs)
OO0mast TpyJ0eMKOCTh AUCIHILIAHBI COCTABISACT 2 3a4eTHBIX SAWHHI] /2 aKaJa. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 4,4 akaJi. 4acoB:
— ayIuTOpHAs — 4 aKkaJi. 4acoB;
— paeayautopras — 0,4 akaj. 4acoB

— caMmocTosTeapHas padboTta — 63,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éty — 3,9 akaj. yaca

dDopMa arrecTaluu - 3a4cT

AynutopHast 3 =
KOHTaKTHas paboTa E 5 Dopma TeKyILEero
=
B aKaJl. 4yacax ) Bung KOHTPOJIS
Paznen/ tema 2 (B axan. yacax) £ B . P Kon
> & ©|caMOCTOSTEIBbHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI ) E s . | xomnerenuun
Q & paboTHI TIPOMEKYTOYHOM
nab. |mpakr. [ € &
Tlex. 2'S aTTecTaluu
3aH. | 3aH. |Q 2
1. Ctpyxrypa BY3a
CamocrosTenpHOe
U3yueHHe
11 Crpykrypa BVY3a, YIeH
y4eOHOM 1
MEPCIICKTUBBI pa3BUTHSL. N OK-7, IIK-1,
. N HaY4HOM .
Crpykrypa y4yeOHOW,HaydyHOH W YerHBIi onpoc TK-5,
. N 31025 7,7 JUTEPATYPHI,
XO3IICTBEHHOMI JIESITEILbHOCTH. Howex (cobecenoBanue) OIIK-3,
OcHoBHbIE no/ipa3ieNeHus . OIIK-4
JIOTIOJTHUTENEHOM
MI'TY.
UHPOPMALIUH T10
3a/IaHHOM TeMe
HWroro no pazaeny 0,25 1,7
2. MamuHOCTpOeHHEe M €ro poib B
Pa3BUTHU IIMBUJIM3ALIUI
CamocTosiTenbHOe
n3ydyeHune
yueOHoil u
2.1 MammuHOCTPOSHUE H €T0 POJIb Hay4HOH OK-7. TIK-1
B pa3BUTUU LIMBUIU3A1UH, JUTEPATYPBHI, VYerHblii onpoc HI’< 5 '
MEPCIICKTUBBI passutus| 3 0,5 8 IMowuck (cobecenoBanue), OHKé
METaJIITy prudecKoro JIOTIONTHUTENBHOW | cnaua pedepata OIK 4’
MaimHocTpoenus B Poccun UH(OpMAIIH 1O
3aJlaHHON TeMe,
MOJIrOTOBKA
pedepara
HWroro no pazaeny 0,5 8

3. KBamudukannonusle TpeOOBaHMS K

CIICUAINCTY




CaMoCTOSTENbHOE

HOATOTOBKA K
IPaKTUIECKOMY
3aHATUIO,
MOATOTOBKA

pedepara

3.1 KBammpukannonubie
H3yueHue
TpeOoBaHusi K OakajaBpy IO .
y4eOHO u
HaIpaBJICHHUIO MOATOTOBKH N
Hay4HOH
TexHONOTHYECKHe  MAIIMHBI U
obopynoBaHue 1o  MpOQUIII0 JIHTCPATypBI,
py. P ITouck . OK-7, IIK-1,
KommnbrorepHoe MoienupoBaHue U . | VYcrHslit onpoc
JIOTIOJHUTEILHON TIK-5,
MPOCKTHPOBAHHE B 0,25 (cobecenoBanue),
nHpoOpMaIIH 110 OIIK-3,
MAaIIHHOCTPOCHUH. Buget  u . cnada pedepara
. 3a/IaHHOU TeMe, OIIK-4
00BEKTBI npodecCHOHANBLHON
MOJrOTOBKA K
JIeSITEIbHOCTH. CymHocTh
o MIPAaKTHIECKOMY
MPOEKTHO- KOHCTPYKTOPCKOH,
o 3aHSTHIO,
OpraHU3aIIMOHHO-YIIPABICHYECKON
MOATOTOBKA
JeSITeTbHOCTH.
pedepara
HWrtoro no paszzeny 0,25
4. Y4eOHBIH TUIaH MO CIIEIHAIBHOCTH H
€ro pojib B OpraHu3aluu y4eOHOro
nporecca
CamocrosTensHOe
4.1 YueOHsblit TUIaH 1o H3yueHHE
HANpaBlICHUIO ¥ TPOPUIIO, €ro y4eOHOI 1 OK-7. TTK-1
Ol B OpraHM3allMy y4eOHOTo Hay4HOH . ' '
E olrecca P Xa aKTZ HCTHKA 0,5 J'II/ITeyaT Bl VCTHEI onpoc IIK-5,
P ’ P P ' PATYPHL, (cobecenoBanue) OIIK-3,
OTIENBHBIX JVCIHIUINH, IMouck OTIK-4
M0CJIe/I0BATEILHOCTD ux JIOTIOJTHUTENILHOU
M3y9IEHHUS. nH(OpMaIIH IO
3a/IaHHOM TeMe
HWroro no pazneny 0,5
5. Ctpykrypa "MMK"
CamocTosiTenbHOe
n3ydyeHue
yueOHoil u
HAay4YHOU
JIUTEPATyPHI,
[Tounck VYerHbIl onpoc
N PO¢ 1 OK-7, TK-1,
5.1 CrpykTypa COBpEMEHHOTO JIOTIONTHUTENBHOM | (cobecenoBaHue), K-5
METAJLTYPTUIECKOTO TPEATIPHUSITHS 1/0,8U1 UHPOPMALIUH T10 crada OITK é
Ha npumepe [TAO «MMK». 3aJlJaHHOM Teme, KOHTPOJIbHOM OITK 4’
MOJTOTOBKA K padoTHI
NPaKTUYECKOMY
3aHSTHIO,
BBIIIOJIHCHHUEC
KOHTPOJIbHOU
paboThI
Hroro no pazneny 1/0,8U1
6. [IpropuTeTHBIC HANIPABICHUSI HAYKU
1 TexHuku PO
CamocTosiTensHOe
n3ydeHue
yueOHoit n
Hay4HOU
JIUTEPATyPHI,
ITouck o OK-7, IIK-1,
. | VYcrHblil onpoc
6.1 IIpuopureTHble HampaBICHUSA JIOTIOJTHUTEJIbHOU [K-5,
0,25 (cobecenmoBanue),
HayKH U TeXHUKHU PD. “HGOPMALIUH T10 cnaua pedepara OIIK-3,
3aJJaHHOU TeMe, pedep OIIK-4




Uroro no pazneny 0,25 | | | 8 |
7. TexHOJOTHUYECKHE MAIIUHBI U
KOMILIEKCHI METaJLTy PTUIECKOTO
MPOU3BO/ICTBA
CamocrosTenbHOE
n3ydyeHune
y4eOHOI u
HayqHOU
JIUTEPATYPHI,
7.1 TexHONOTHYECKHE MAIUHBI U Momex . Y CTHEI Onpoc OK-7, TIK-1,
JIOTIONTHUTENBHOM | (cobecenoBanue),
KOMIIIEKCBl  METAITYPrHecKkorol o | o o 05 N —, cnaua TK-5,
MPOM3BO/ICTBA. OCHOBHEIE ! ! N N OIIK-3,
TEPMUHBI U OIIPENEICHHUS. SaNAHHOM TEMC, KOHTPOTLHOH OIIK-4
MOJrOTOBKA K paboThI
MIPAaKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
KOHTPOJIBHOM
paboThI
HWroro no pazneny 0,5 0,5
8. HayuHble IKOJIBI
CamocrosTenbHOe
n3ydeHue
y4eOHOI 1
HAay4YHOU
JIUTEPATyPHI,
ITouck " OK-7, IIK-1,
8.1 Hayunesle IIKOJIBI . | VYcrHslit onpoc
npoduIMpyromei kadenpsr,| 3 | 0,25 8 FOTIOIHETCIRHOK (cobecenmoBanue), IIK-5,
uHcTUTYTa M BY3a MHpOpMAIIHH 110 cnava pedepara OIIK-3,
3aJaHHOM TeMe, OIIK-4
MIOJTOTOBKA K
NPaKTUIECKOMY
3aHSTHIO,
MOATOTOBKA
pedepara
HWroro no pazaeny 0,25 8
9. Utoro 3a cemectp
OK-7, IIK-1,
ITogroroBka k TIK-5,
9.1 3auer 3 sauery 3auer OIK-3,
OITK-4
Hroro mo pazgery
Hroro 3a cemectp 2 2/0,81 63,7 3a4ET
OK-7,I1K-
Hroro mo aucuummae 2 2/0,8111 63,7 3a4er 1,ITK-5,0I1K-
3,011K-4




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jis  peanm3anuu  MPEAYyCMOTPEHHBIX BUIOB y4eOHOM pabOThl B KauecTBE
00pa3oBaTeNbHbIX TEXHOJIOTHH B MpenojaBaHUM TUCHUILUIMHBI «BBeneHue B CennaabHOCTHY
TpaJULIMOHHAS,, WHTCPAKTUBHAsS WM WH()OPMAIMOHHO-KOMMYHHUKAIMOHHAS 00pa30BaTeIbHbIC
TEXHOJIOTHH.

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJIOTMU OPUEHTHPYIOTCS Ha OpraHU3AIMI0
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJArapilyl0 NPSMYI TPAaHCISAIUI 3HAHUA  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 HM3JIOKEHHWE 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
MPEIIOKEHHOMY QJITOPUTMY .

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allksg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
MpEANnoaracT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YUYACTHUKOB, JJOCTH)KEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIsi HUX o0Opa3oBaTelbHOTO pe3ynbrata. Hapsmy co
CICUMATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTepakTHBHOCTD MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIC OTHOIICHHUS B X0JI¢ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTue, GopMUpoBaHHE caMOpa3BUBAIOLIEiiCS HHPOPMAITMOHHO-PECYPCHOM
Cpepbl.

®opMbI yUeOHBIX 3aHATHH C MCIHOJb30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOM CBSI3M» — JICKIUS—TIPOBOKAIMS (M3JI0KEHHWE MaTepuaia ¢ 3apaHee
3aIUIAHUPOBAHHBIMU OLIMOKaMHu), nekuus-oecena, JEKLHUSI-TUCKYCCHS,
JEKIUSA-TIPECCKOHPEPEHITHSI.

3.  HH)popManmOHHO-KOMMYHUKAIIMOHHBIE ~ 0Opa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHu3aIys 00pa3oBaTeILHOrO MPOIlecca, OCHOBAHHAS HA TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX CPEI U TEXHHUUECKUX CPEJICTB pabOThI ¢ MH(OpMaLIKEH.

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

Jlexuusi-Bu3yanu3anuss — W3JI0KEHUE COJEPIKAHMUS COMPOBOXKIAACTCS Tpe3eHTaIuen
(eMoHCTpaIeil yueOHbIX MaTepHaioB, MPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).

[IpakTnueckoe 3aHsATHE B (QopMe TMpe3eHTAlMH — TMPEACTABICHHE pPE3yJIbTaTOB
MIPOCKTHOW WMJIM MCCIIEIOBATEIHCKONU JEATEIbHOCTH C HCIOJIh30BAHUEM CIICIIHAIM3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

Y4eOHBIM IUIAHOM JUISI OCBOCHHSI JTUCIUTUTMHBI TPEIYCMOTPEHO 6 4. MHTEPAKTHBHBIX
3aHATHA. B pamMkax HHTEpakTHBHOTO oOydeHHuss mpuMeHsoTcs |T-mMeToasl (9IeKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB MO JAaHHOW JMCIUIUIMHE); B JOCTATOYHOM O00BEME HMCIOIB3YIOTCS
UMEIOITUECS] MOJIENH, 00pasIlbl U AIEMEHTHI Pa3INYHOT0 000PYI0BAHMS, TIAKATHI, oTorpadun
Y pa3IaTOYHbIC MaTEPHUAIIBI.

CaMocrosiTenbHast paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE TOJATOTOBKU TOMAITHUX
3aJlaHUM, IPU MTOJTOTOBKE K TPOMEKYTOUYHOM aTTECTALNH.



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) OcHoBHas1 IMTEpPaTypa:

1. TlonoBunkwmnH, A.Ml. OCHOBBI WHXEHEPHOIO TBOpYECTBAa : YydeOHOe mocobue
[DnexkTponnbiit pecypc]/ A.W. IlonoBunkuH. — 7-¢ u3x., crep. — Cankr-IlerepOypr : Jlans,
2019. — 364 c¢. — ISBN 978-5-8114-4603-2. — Tekct : odieKkTpoHHBIH //
DIIeKTPOHHO-OMOINOTEUHAS cucreMa «JIanb» : [caiiT]. — URL:

https://e.lanbook.com/book/123469

2. 3y6apes, FO.M. BpeieHne B MHKEHEPHYIO JeATEILHOCTh. MallIMHOCTPOSHUE | yaeOHOE
nocobue [Anekrponnsiii pecypc] / FO.M. 3ybapeB. — 2-e¢ uzn., crep. — Cankrt-IletepOypr :
Jlanp, 2018. — 232 c¢. — ISBN 978-5-8114-2694-2. — Tekcr : snextponHsiii // Jlaup :
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/104944

0) JlomostHMTEIbHAS JIATEPATYpA:

1. ly6un, W. I'. OcHOBBI TexHuYecKoro TBopuecTBa [Tekct] : yueOHOe mocodue. Y. 2 :
AnroputM pemeHust u3ooperatenbckux 3amad / MI'TY. - Marauroropek, 2007. - 176 c. : wi.,
CX€EMBI, Ta0JI.

2. Koctun, B. @.TexHuka u TexHoorus uepHoit meraurypruu. [lepssiii nepenern [Tekcr]
: yaebHoe mocooue / MI'TIN. - Maruutoropck, 1999. - 123 c. : ui.

3. Texnuka M TeXHOJOTHs YepHOW MeTaiuTypruu. Bropoii mepenen [Tekcr] : ydeGHOE
nocobue / B. ®. Kocrun, B. C. Caasun, U. B. ITonypko, E. B. IToros ; MI'TVY. - MaruuToropck,
2005. - 207 c. : mo.

B) MeToan4yeckue yKazaHusi:

1. Meronuyeckue yKka3aHus 10 MOATOTOBKE pedepaTa MpeICTaBICHBI B TPIIIOKEHUH 3.

2. Metonudeckue yKka3zaHUsS MO BBIMOJHEHUIO MPAKTUYECKUX 3a/IaHUuil TPEICTaBICHbI B
NpUJIOKEeHU! 4

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiiCTBUS TUIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB000IHO pacrnpocTpansemoe [10 0OECCPOUHO

FAR Manager cB000HO pacapocTpansgeMoe 110 0ecCcpoYHO

IIpo¢deccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
| HasBanue kypca | Ccpuika




DOnekTpoHHas 0a3a TEPUOAMYECKUX W3TAHHMA
East View Information Services, OO0 «MIBHUC»
[Touckosas cuctema Axagemus Google (Google
Scholar)
Hanuonanbaas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHACKC HAYYHOI'O IIMTHPOBAHMUS
DnexTpoHHbIe pecypchl oubmmorekn MI'TY nm.
I.1. HocoBa
Poccuiickass T'ocymapctBeHHass OuOimorteka.
Karanoru

9 MarepuajJILHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIfA)

https://dlib.eastview.com/

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

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

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

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. VYueOHble ayauTOpuUM IS  HOPOBENEHHUS  3aHATUH  JIEKIMOHHOIO  THMA:
MynbTHMEIUITHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHIS HHPOPMALIH.

2. YyeOHble ayaUTOPUU JUIsl TPOBEICHHs JIAOOPATOPHBIX 3aHATHH, TIPYNIOBBIX U
UHAVBUAYAIbHBIX KOHCYJbTAIMM, TEKYLIEro KOHTPOJsS M IPOMEXKYTOUHOM aTTecTalluu:
MynbTUMeauiiHble CpeicTBa XpaHEHHUs, Nepejadyn U MpeAcTaBlIeHUus] HH(POpPMALUU, KOMIUIEKC
TECTOBBIX 3aJJaHUH JUIsl IPOBEACHUS IPOMEXKYTOUHBIX U PyOEIKHBIX KOHTPOJIEH.

3. Ilomemenus g caMocTOSTENbHOH paboTel oOyuwarouuxcs: IlepcoHanbHble
komieloTepbl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomeweHnuss i XpaHEHUS U MNPOPUIAKTUYECKOTO OOCIYKMBaHUSA Y4eOHOIO
obopynoBanus: Ilkadel s XpaHeHUs Y4eOHO-METOAMYECKOH JOKYMEHTAalluH, Y4eOHOro
000py1I0BaHUS U Y4EOHO-HATJIAIHBIX TOCOOUH.



ITPHJIO)KEHUE 1

Y4yeOHO-MeTOANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4Yaromuxcst

[Io nmucummuimHe «BBeneHWe B CHELUAIBHOCTB» IPEAYCMOTPEHA ayAUTOpHas U
BHEAYJUTOPHAs CaMOCTOSITEIbHAsl paboTa 00yUaromuxcs.

AynuTopHast CaMOCTOSATENbHAs padoTa CTYICHTOB IPEAIOiIaraeT HHINBUAyalbHbIC
cobecetoBaHUs U COOOICHNS Ha JIGKIIMOHHBIX 3aHATUSAX, BBIMOJHEHNE HHANBUIYAIHLHOTO
3aJjaHus, BBIIIOJIHEHHE pedepara IO BHIOpaHHOU TeMe.

LN wNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.

Ilepeuens TeM pedeparta
Posib MeTammypriuueckoro MalmHOCTPOCHHS] B COBPEMEHHBIX YCIOBUSAX
Mecto nHKEHEPHOU IeATEeILHOCTH B TeXHOC(hepe
Bunbl uH)eHepHO 1eATenbHOCTH
TenneHIMY M HaNIpaBJICHUS Pa3BUTHS WHKeHepuu 21 B.
[TpoeKTHO-KOHCTPYKTOPCKAs AEITEIbHOCTh HHKEHEpa
[Tpon3BOICTBEHHO-TEXHOJIOTUYECKAs ACATEIBHOCT HH)KEHEPa
HayuHno-uccnenoBatenbckas 1esTEIbHOCTh HHKEHEPA
Posib  KOMIBIOTEPHOTO MOAETHPOBAHHUA MPH MPOSKTHPOBAHUM TEXHOJIOTHMYECKHX
MaIlIHH.
CTpyKTypa COBPEMEHHOT'O METAJLTYPTUYECKOTO PEATIPHSTHUS.
OcHOBHBIE TEXHOJIOTUYECKHUE TIepeeIibl YEPHOH METaJLTyPruu.
IIpnopureTHbIE HaNIPaBICHNS HAYKU U TEXHUKU PO.
Kputnueckue TeXHOIOTHH.
MoynbHBIE TEXHOJIOTHN B METAILTYPTHYECKOM MAITHHOCTPOCHUHT
TexHoJOrMuecKre MaluHbl 1 000PY0BaHUE METAJUTYPrHUECKOro MTPOU3BOJICTBA.
TexHOJIOTHUECKUE TMHUN U arperaTsl
Hayunsie mkonsl  kadenpsl.
Hayunast undopmanisi 1 ee pojib B pa3BUTHH HAYKH U TEXHUKH
Opranuzanus Hay4YHOU paboOThI CTYIEHTOB.
[0 gms MomenupoBaHUS  TEXHOJOTHYECKHX  IPOIECCOB  METALTypPTUYECKOTO
IPOM3BOJICTBA
CAIIP nns npoekTUpOBaHMS M pacuera JAeTajeil M Y3JI0B TEXHOJIOIMYECKOTo
000pyIOBaHUSI.
00630p Bo3MOKHOCTEH porpammuoro ooecreuenust SolidWorks.
00630p BO3MOKHOCTEH MporpaMMHoro obecreuenus AutoCad.
0O0630p BO3MOXKHOCTEH MMporpaMMHOTo obecrieuenus Inventor.
0030p BO3MOXKHOCTEH MporpaMMHOro odecrieuenus 3ds Max.
00630p Bo3MOKHOCTEH Mporpammuoro odecreuenus Autodesk Fusion 360.
PeBepcuBHBIN MHXUHUPUHT. TeXHUYECKHE CPE/ICTBA, UCIOIb3yEMble B PEBEPCUBHOM
WHXWHHPUHTE.

Ilpumepnoe unousudyanvrnoe 3a0anue Ha NPAKMUYECKOM 3AHAMUU

B cpenax Komnac unu MuaBenTop noctpouts 3D — Monens cOOpKH y3ia MO JeTaTupOBOYHBIM

YCPTECIKaM.
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a) Iliiannpyemble pe3y/ibTaThl 00y4eHHs U OLlCHOYHBbIE ¢

IMPUJIO’)KEHUE 2

OueHouHbIe cpeACTBA JJIsl MPOBEIEHUs MPOMEKYTOUHOM aTTeCTAIMU

peICTBA J1JIsl IPOBeAeHUs] IPOMEKYTOYHOW aATTeCTAllUM:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1eHOYHEIE Cpe€acTBa

OK-7 cnocoon

OCTHI0 K CAMOOPIraHu3aluu U CaM006p330BaHHIO

3HaTe

MCTOJbI U IPUEMbI CaMOOpPraHu3aliu U

JUCHUITIINHBI B IMOJIy4YCHHU U nu
cucTeMaTHu3aluy 3HaHU
— COBPCMCHHBLIC o6pa30BaTeanble u

I/IH(1)OpMaI_II/IOHHBIe TCXHOJOI'nn

Bonpocwt k 3auemy
1.

2.
3.

Kakue 1uKiIbpl JUCHUMIUIMH TpeIycMaTpUBaeT OCHOBHAs OOpa3zoBaTebHas
porpamMMa 1o HarpasJIeHUI0 TexXHOIOrHYecKre MallliHbl U 000pyaoBaHue?
Kakwue ¢pyHKIMU pe/nonaraet CTpyKTypa HHKEHEPHOU JACSITEIbHOCTH

Urto u3 cebst mpeacTasisieT caMmoo0pa3oBaHUEe Kak Mporecc?

YmeTs

— CaMOCTOSTEJIbHO IPUMEHSTH | ApryMEHTHPOBAHHO OTBEYATh Ha BOIIPOCHI 110 TeMe pedepara, 10Ka3aTh BIIAJACHUE
COBPCMCHHEIC o0pazoBaTenbHbIE U | 3HAHUSIMH, TIOJIyYE€HHBIMH B ITPOLIECCE CAMOCTOSATENIbHONW PabOThI O aHATTU3Y
YH(}OpPMallOHHbIE TEXHOJIOTUU MaTepuaa.

Braners — CaMOCTOSTEIbHO npuoOperaTh u

WCIIOJIB30BaTh HOBBIE 3HAHHUS W YMEHHS,
pa3sBUBaThb  CBOW  MPO(ecCHOHATbHBIH

YpOBEHb

BrInoaHUTE pe3eHTaInio U BRICTYTUTH C JOKJIAIOM 10 TeMe pedepara.

ITK-1 cmoco0OH
COOTBETCTBYIO

memMy npogui NoAroTOBKHU;

OCTBI0 K CHCTEMATHYECKOMY M3Y4YCHHI0 HAYYHO-TeXHHMYeCKOH HH(pOopMaLun, 0Te4eCTBEHHOI0 B 3apy0e:KHOIr0 ONbITA 1O

3HaTh

- METOAMKY TIOMCKa U H3y4YeHHs
HAy4YHO-TEXHUUYECKON
uH(pOopMaLnu;

- METOJOUKy IIOMCKa
Hay4YHO-TEXHUYECKOU
uHpOpMaILNH;

3apyOeKHON

Bomnpocsl k 3auery
1.

2.

OCHOBHbBIE TEHIECHLUUU DPAa3BUTUS WHKEHEPHOW NEATEIBHOCTH B HACTOSALIEE
BpeMs

@DOpMBI U METOJIBI U3JI0KEHUS PE3YJIbTaTOB HAyYHBIX UCCIICOBAaHUN

Jlns 4ero Hy»KHa Hay4dHO-UCCIElOBaTelabCcKkass paboTa CTyJEHTa B Ipolecce
o0yuyeHus B By3e?

MeTonuka Moucka Hay4HO-TEXHUYECKOM JHUTepaTypbl uepe3 OMOIMOTEeUHBIN
¢doHn By3a

Meroayrka INOUCKA HAYYHO-TEXHUYECKOM JIMTEPAaTypbl C HCIOJIb30BAHUEM




CrpyKTypHBII

JJIEMEHT ITnanupyemsle pe3yabTaThl 00y4eHHUs OueHouHble CpeacTBa
KOMIIETEHIIMH
UHTEPHET-PECYPCOB
Ymets - IPUMEHATh METOJUKY ITOUCKA U
U3Y4EHHs HAy4YHO-TEXHUYECKON
uHpopManuuy, VYMeTh OCyIECTBIIATh MOUCK HAY4YHO —TE€XHUYECKOH nHpopManuu B poHAaX
- NPUMEHATh METOAMKY ITOMCKA o6ubmmotek, THTEpHET — pecypcax mpu BINOJIIHEHHH pedepara.
3apyOeKHOU HAyYHO-TEXHHUUECKON
uH(bopManuu
Bnagers - HaBBIKAMHU IIPUMEHEHUS METOJIUKH

MOMCKA U U3YUYEHUS
Hay4YHO-TEXHUYECKOU
uHpopmanuu,

- HaBBIKAMH NMPUMEHEHHS METOJIUKHU
MOKCKA U N3YUYCHHUSI 3apyOeKHOM
Hay4YHO-TEXHUYECKON HHPpOpMaIIUH

Breimonauts MMPE3CHTAUIO U BBICTYIIUTH C JOKJIAIOM I10 TEMC peq)epaTa, MMpeaAOCTaBUTDb
CITMCOK HCITIOJIb30BaHHBIX HCTOYHHKOB.

ITK-5 cmoco0OH

OCTBI0 IPMHUMATH y4acTHe B padoTax Mo pacyery U NPOeKTHPOBAHUIO JeTAJCH M Y3J10B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIMI

B COOTBCTCTBHU ¢ TEXHUICCKUMU 3ATaAHUAMHU U UCITOJIB30BAHUEM CTAHAAPTHLIX CPEACTB AaBTOMATU3AIUHU ITPOCKTUPOBAHUS

3HaTh

CTaHJapTHbBIE CPEICTBA
aBTOMaTI/ISI/IpOBaHHOFO
MIPOEKTUPOBAHUS;

Ha3HA4Y€HHE U CYIIHOCTh Pa3JIMYHBIX
KOMILJIEKCOB, MPOIIECCOB,
000pyI0BaHUs U MPOU3BOICTBEHHBIX
00BEKTOB, JIETaJICH U Y3JI0B U3ICTUI
MaIIMHOCTPOEHUS;

OCHOBHBI€ MTOHATHUS U ONIPEIEIECHUS
MIPU NPOEKTUPOBAHUU JETAJIEH U Y3JI0B
MaIlIMHOCTPOUTEIbHBIX KOHCTPYKIUH.

ROoo~NoGaM~wNE

BOl'[pOCI)I K 3a49€Ty

OcCHOBHBIE 3TaIlbl )KU3HEHHOTO IUKJIA U3/1ETHS
OcHOBHbIE HaNPaBIEHUS AEATEIBHOCTH HH)KEHEPA
OcHOBHBIE BUIbI TEXHOJIIOTUYECKOTO 000PYI0BaHUS
[IpuHIMIBI ¥ 33124l TIPOEKTUPOBAHUS
Dranbl NPOEKTUPOBAHUS TEXHUUYECKHX O0BEKTOB
OCHOBHBIE TEXHOJIOTUYECKUE MEPEAEIIBI YEPHOM METalypruu
O65acTh NPOEKTHO- KOHCTPYKTOPCKOM AESITETbHOCTH
OO6nacTe OpraHU3aIMOHHO-YNPABIEHYECKOHN NeATeTbHOCTH
Kaxue QpyHkimu npeamnosaraet CTpyKTypa HHKEHEPHOH 1eATeIbHOCTH

. OCHOBHEIE TCHACHLIUNU PA3BUTUA PIH)KCHCpHOﬁ ACATCIIBHOCTH B HACTOAIICC

BpeMs

11. CoctaB 000py/10BaHUs CTAJCTIJIABHIBLHBIX 1IEXOB




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1eHOYHEIE Cpe€acTBa

12. CocraB 000py10BaHUS MPOKATHBIX IIEXOB

13. CocraB 00opynoBaHusl KUCIOPOIHO-KOHBEPTEPHBIX 1IEXOB

14. HazoBute ocHoBHBIC BUBI [10, cnonbs3yembie B TpodeccHnoHATBLHOMI
JESITeIbHOCTH MHXKEHEPa - MPOSKTUPOBIINKA

YMmers

HpI/IMeHHTB CTaHAApPTHBIC CPCACTBA
ABTOMATHU3allUHU IIPOCKTUPOBAHUA

HpaRaneCKoe 3aJaHUEC HA 3a4Y€TE
HpI/IMepHOG 3a1aHUC. BBINTIOJIHUTb TPCXMEPHYIO MOJICIIb C YCPTECIKaA ACTAIN
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Bnanets

- HaBpIkaMm HCITOIB30BaAHUS
CTaHAAPTHEBIX CPEACTB
ABTOMATHU3alH IIPOCKTUPOBAHU

BhImomHUTE Mpe3eHTanuIo ¢ UCTioNib30BaHueM PowerPoint ¢ mpegocraBienueM
n300paXkeHui, BHITOTHEHHBIX B cTaHaapTHBIX CAIIP, BEICTYNUTE € TOKIAI0OM 110 TEME

pedepara.

OIIK-3 3HaHHeM OCHOBHBIX METO/A0B, CIIOCO0OB H CPEACTB NMOJYYeHHs, XPaHEHHs, TepepadoTkn HHPOPMALHMH, YMEHHEM HCII0JIb30BaTh 1A
PCHICHUA KOMMYHUKATUBHLIX 33/1a49 COBPEMEHHBIC TEXHHYECCKHUE CPEACTBA H I/IH(l)OpMalll/lOHHble TEXHOJOI'MM C UCITOJIB30BaHUEM




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIMH

[Tnanupyemble pe3yiabTaThl O0yUeHUs

O1eHOYHEIE Cpe€acTBa

TPAAUIHOHHBIX HOCHTeJIeil I/IH(l)OpMaIII/IH, pacinpeaejicHH

bIX 0a3 3H3HI/II71, a TAKKe HH(bOpMaIII/II/I B IJ100aJIbHBIX KOMIIBIOTEPHBIX CETAX

3HaTh - COBpPEMEHHbIE KOMIIbIOTEPHBIE Bonpocs k 3a4ery
TEXHOJIOTUU 1. OcHoBHBIE CTIOCOOBI XpaHEHUs U MepepadoTKu HHPOPMALIUN
- OCHOBHBIE METO/Ibl, CIIOCOOBI U 2. Metoapl 3a1IMThl UHPOPMALIUU
CpEJCTBA MOJIYUYCHUS], XPAHEHHUS, 3. Cucremsl 3aUTH KHPOPMALTUU
nepepaboTku nHbOpMauu
Ymetp - CaMOCTOATEJIHO NTPHOOpETaTh
3HaHUS B NIPEAMETHOM 00J1acTH C YMeTh 0CyIIECTBIATh IOUCK HAayYHO —T€XHMUYECKON MHpopMaluu B poHaax
UCIIO0JIb30BaHUEM 6ubnuorek, HTEpHET — pecypcax npu BhIOJIHEHUH pedepara.
MH(}OPMaLIMOHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUI
Bnanets - HaBblKaMH O0OOILEHUs, aHaIu3a,

00paboTKH, XpaHEeHHs] HHPOpMaLUH
B KOMITBIOTEPHOM ITPOSKTHPOBAHNUH;
- crnocobamu npuoOpeTeHus ¢
0O0JIBIION CTETIEHBIO
CaMOCTOSATEIILHOCTH HOBBIX 3HAHUH
C MCITOJIb30BaHUEM COBPEMEHHBIX
00pa3oBaTeNbHbIX U
UH()OPMAIIMOHHBIX TEXHOJIOTHH.

BreimmoaHuTh MMPE3CHTAUIO U BBICTYIIUTDH C JOKJIAIOM I10 TEMC pe(bepaTa, npeaoCTaBUTh
CITMCOK HCITOJIb30BaHHBIX HCTOYHHKOB.

OIIK-4 noHMMaHHeM CYIHHOCTH ¥ 3Ha4YeHHs HH(opManuu B pa3BUTHH COBPEMEHHOI0 00111eCTBA, CIIOCOOHOCTHIO N10JIy4YaTh H 00padaTbiBaTh
HH(popMaLMIO U3 PAa3JIMYHBIX HCTOYHHKOB, TOTOBHOCTHI0O HHTEPIPETHPOBATD, CTPYKTYPHUPOBATH M 0POPMJIATE HH(POPMALMIO B JOCTYITHOM

JJIS IPYTUX BUje

3HaTh

- OCHOBHBIE MPOTPaMMHbBIE CPEICTBA
JUISl CTPYKTYPHUPOBaHUS U
0 OopMIIEHHUS MTOJIYYEHHBIX JaHHBIX;

Bomnpocsl k 3auery
1. Ocunoguslie 10 w1 opopmieHus JaHHBIX
2. TpuBemute kmaccuukanuio HHPOPMATMOHHBIX TEXHOJIOTUH 110
Pa3JIMYHBIM IIPU3HAKAM
3. Hcnonp3oBaHne JIOKATBHOW KOMITBIOTEPHOH CETH




CrpyKTypHBII

JJIEMEHT [Tmanupyemble pe3yabTaThl 00ydIeHUS O1eHOYHBIE CPECTBA

KOMIIETCHITHH

YMmeTh - HCIIOJIB30BATh MIOOATBLHYIO
UH(POPMALMOHHYIO ceTh MIHTEpHET | YMEeTh OCYIIECTBISTh MOMCK HAayYHO —TEXHHUYECKOW MHPOpPMANUHU B POHIAX
1 6uOIMOTEYHBIE (POHIBI IO oubnmorek, HTEpHET — pecypcax pu BBITIOTHEHUH pedepara.
IpOQUITIO ACITEIBHOCTH IS
0oOMeHa JIaHHBIMU

Bnaners - cnocobamu 3¢ (peKTUBHOTO

UCTIOJIb30BaHUS HH()OPMAITHOHHBIX
TEXHOJIOTUH JUIsl peICHHS
npodhecCHOHAIBHBIX 3a7a4

BbInoMHUTE Npe3eHTaluIo U BEICTYIIUTh C JJOKJIAJIOM 110 TeMe pedepaTa, peocTaBUTh
CIIUCOK HCIIOIb30BAHHBIX HICTOYHUKOB.




6) HOpﬂI[OK MPOBEACHUSA HpOMe)KyTO'lHOﬁ aTTeCTalui, NNOKa3aTe/JIm 1 KPUTEPUHU
OI¢CHUBAHMUA:

[IpoMexxyTouyHass arTecTanus MO JAUCHUIUIMHE «BBegeHHe B CHEIUAIBLHOCTHY
BKJIFOYAET TEOPETUUYECKHE BOMPOCHI, IO3BOJSIONIME OLEHUTh YPOBEHb YCBOCHUSA
oOyJarouuMucs  3HAaHWM, ©W  TPAKTHYECKUE  3aJaHUs,  BBIABJISIONIME  CTEINEHb
c(hOpMUPOBAHHOCTH YMEHUH U BIAJCHHIA, TPOBOAUTCS B (hOpMe 3aueTa.

3ader 1O MAaHHOW MJUCIUIUIMHE TPOBOAMWTCS B YCTHOM ¢opme, BKIovaer |
TEOPETUIECKHI BOIIPOC U crady pedepara.

MeTtoauyeckue peKOMeHAalMHU /151 NOATOTOBKH K 3a4eTy

1. Tlpu moAroToBKe K 3au4eTy y CTYJEHTa JOJDKEH ObITh XOPOUIMKA y4eOHUK WM KOHCIIEKT
JIUTEPATYpPBl, IPOYUTAHHOM 10 YKA3aHUIO IPEIIOAABATENS B TECUEHHE CEMECTPA.

2. Bmaugane ciegyeT npoCMOTpPETh BECh MaTepHall IO CAaBaeMOU TUCIUIIIMHE, OTMETUTD JIJIS
cedst TpyaHble Bompochl. OO0si3aTeslbHO B HMX pa3o0parbesd. B 3axiroueHue eme pas
11€1€C000pa3HO MOBTOPUTH OCHOBHBIE IOJIOXKEHHUS, MCIONb3Ysl MPU 3TOM OIOPHBIE
KOHCHEKTHI Jiekuuid. Ilpu 3ToM HyXHO 0OpaTuTh 0CO00€ BHHMaHUE HA TEMbI YUEOHBIX
3aHSTHH, TPONYIIEHHBIX CTYACHTOM 10 Pa3HbIM IPUUNHAM.

3. Ilpm moaroroBke K 3a4eTy HEOOXOAMMO MOBTOPATH MPONAEHHBIA MaTepual B CTPOTOM
COOTBETCTBUHU C Y4YeOHOH paboueill mporpaMMoi TUCLUIUIMHBI, IPUMEPHBIM MEPEUHEM
y4€OHBIX BOIIPOCOB, BEIHOCSAIIMXCS HA 3a4€T U COJACPIKAIIMUXCS B JaHHOM Iporpamme.

4. Ecnu B mporecce caMOCTOSITEIbHOM  PabOTHI HAJl N3yUSHUEM TEOPETHUIECKOT0 MaTepraa
WIM TPU PEIICHHHM 3a1ad Yy CTYJEHTA BO3HHMKAIOT BOIIPOCHI, PA3PEIINTH KOTOpPbIE
CaMOCTOSITENILHO HE y/1aeTCsl, HE00X0AUMO 00PATUTHCS K IIPENOIaBATENI0 ISl Oy YSHHSI
Yy HETO pa3bsICHEHUH WIX yKa3aHUil. B cBOMX BOIpOCax CTyAEHT JOJIKEH YETKO BBIPA3HUTh,
B UEM OH HCIHBITHIBAET 3aTPYAHEHHUS, XapaKTep 3TOro 3aTpyAHEHMs. 3a KOHCYJbTalueH
cienyer oOpalaThesi M B ClIy4ae, €CIM BOSHUKHYT COMHEHUS B IPaBUJIbLHOCTU OTBETOB Ha
BOITPOCHI CAMOIIPOBEPKH.

Ilokaszamenu u Kpumepuu oyeHu6anUA 3a4ema:
— «3auyTeH0» cTaBUTCA, €CiAM OOydaroLIMMCS IOKa3blBaeT cialblil ypOBEHb 3HAHUUN

OCHOBHBIX MOHSTHI U ONpeeIeHn, YMEHUI IPUMEHSTh COBPEMEHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTMM, MWCIOJIb30BATh HOBBIE 3HAHUA M YMEHHS, KOPPEKTHO BBIpaXaTb U
apryMEHTHPOBAHHO OOOCHOBBIBATH MOJIOKEHUS MIPEMETHOM 00JIaCTH 3HAHUS U BIIAJCHUS
poeCCHOHATIBHBIM SI3BIKOM MPEIMETHON 00JIaCTH 3HAHUSL.

- «He 3auteHo» CTaBHUTCs, €CIIN O6yanOH_[I/II\/'IC$I HC MOXKCT IMOKa3aTbh 3HAHHA Ha YPOBHEC
BOCIIPpOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HC MOKCT IIOKAa3aTb MHTCIIJICKTYAJIbHBIC
HAaBBIKW PCIICHUA IMPOCTHIX 3aa4.



[MPUJIOXEHME 3
MeToanueckue yKkazaHus 1o noaroroBke pegepara

TpeodoBanus K opopMieHuIo pedepara
Pedepar BkImOYaeT THUTYJIBHBIA JHCT, COAEp)KaHHUE C YKa3aHUEM CTPAaHUI], BBEICHHE,

pa3ziesibl OCHOBHOM 4acTH, 3aKJII0UEHHUE U CIIUCOK peKOMeH TyeMoi muTepatypbl. O0BEM pedepara
- 15 - 20 cTpanuIl TeKCTa, BBIMOJIHEHHOTO Ha KOMITbIOTEpE.

Bo BBeneHumn xapakTepusyeTcsl aKkTyallbHOCTb paccMaTpuBaeMoill B pedepare mpoOieMsl,
MPUBOJISATCS. OCHOBHBIE MOHSATHUS, IPOU3BOJUTCS MPE3CHTAllMs OCHOBHBIX pa3JienioB pedepara.
Paznenbl OCHOBHOW 4YacTH KOMIIOHYIOTCS B 3aBUCHMOCTH OT crneuuukd Tembl pedepara.
Crpykrypa pedepara B IEIOM, a TaKKe OTIECIBHBIX €r0 YacTeld MOKET OBbITh MOCTpOEHa IO
JNEIYKTUBHOMY, HWHIYKTUBHOMY, CIHUPAJIbHOMY WM XPOHOJIOTMYECKOMY TpHHIMNamM. B
3aKJIFOYEHUU TPUBOIATCS BBIBOJIBI 10 pPaHEE M3JI0)KEHHOMY MaTepuaiy, epCHeKTUBbI Pa3BUTHUS
O0OBEKTOB M SIBJICHHM, PAaCCMOTPEHHBIX B JAHHOM TeMe, OTpa)kaeTcs CBOE OTHOIICHHE K
PacCMOTPEHHBIM BOIIPOCAM.

Hanpumep, nns pedepata «Buabl uUHKEHEPHOW [EATEIBHOCTH» BO BBEACHUU MOXKHO
MPUBECTU PA3JIUYHBIC OIMpPE/EICHHUs] WHKEHEPHOU AESITeTbHOCTH, MOKa3aTh CBOE OTHOIICHUE K
HUM, TPUBECTH LUQPHI, MOKA3bIBAIOIINE IUHAMUKY pPOCTAa HHXKEHEPOB, MEPEUUCIUTH BUJIBI
MH)XEHEPHOU JEATENIbHOCTH U T.JI.

J1J1s1 OCHOBHOM 4acTH BO3MOYKHA CJIEAYIOIAsl CTPYKTypa:

1) HBOJIIOLIMSI BUJIOB MH)KEHEPHOM JEATEIbHOCTH;

2) Hay4HO-MCCIIEJ0BaTENIbCKas AEATEIbHOCTh HHIKEHEpPa,;

3) MPOEKTHO-KOHCTPYKTOPCKAs AEATEIbHOCTh HHKEHEPA;

4) OpraHM3allMOHHO-YIIPaBJICHUYECKAs ACSITEIbHOCTh HHKEHEPA;

5) MPOU3BOJICTBEHHO-TEXHOJIOIMUECKas JeSTeIbHOCTh HHKEHEPA.

B 3akir04eHnn MOXHO IPUBECTH HHPOPMALIHIO O HOBBIX BUJaX MH)KEHEPHOU JAEATeIbHOCTH
(MHHOBALIMOHHOM, SKCTIEPTHOW) U CBOM COOOPayKEHHsI O HAIIPABJICHUSX Pa3BUTH IEPEUNCIEHHBIX
B pedepaTe BUIOB MHKEHEPHOU fesTeabHOCTH B XX B.

Pedepar nomken ObITh TPEACTABICH B COPOIIIOPOBAHHOM BHUE M OPOPMIICH CIEAYIOIINM
obpazoM:

1) TUTYJBHBIA JHUCT pedepaTa 10oJKEeH ObITh 0OopMIIeH B COOTBETCTBMM cOo CTaHAapTOM
HOpENpPUATHS:

2) pedepar momkeH ObITh HaleyaTaH Ha KOMITbIOTepe depe3 1,5 mHrepBana; mpudt Times
New Roman; pa3mep kernsi 14; monsi: BepxHee W HIDKHee - 2, neBoe - 3, mpasoe - 1,5 cwm;
BBIpaBHUBAHHE TI0 IUPHHE;

3) Ha3BaHU pa3zeioB JOKHBI OBITh BHITIOJIHEHBI 3arIaBHBIMU OyKBaMH (BRIpaBHHUBAHUE 110
LEHTPY), HyMepalus CTPaHUIl - B IPaBOM HUYKHEM YTIIy;

4) B pedepar cienyer BKIIOYATh WILTIOCTPATUBHBIN MaTepHall: pUCYHKH, TaOJIHIIbI, TpapuKy,
CXEMBI;

5) B CHHUCKE HCIIOJIb30BAaHHBIX HMCTOYHHMKOB JUIS KHHUT JOJDKHBI OBITh YKa3aHbl aBTOPBI,
Ha3BaHME KHUTHU, MECTO W TOJl U3/1aHHs, Ha3BaHHE HU3JaTENIbCTBA, KOJMYECTBO CTPAHUIL; IS
KYPHAJIBHBIX CTaTell - aBTOpBI; Ha3BaHHE CTAThbU; HA3BaHUE XXYpHAaJa;, TOJ HW3JaHUI; HOMEP
’KypHaJia; CTpaHULIbl, 3aHUMaeMble CTaTheH.



I[MPUJIOXXEHHE 4
Memoouueckue ykazanusa no 6bin0JIHEHUI0 NPAKMUYECKUX 3a0aHUTL

[TpakTdeckue 3anaHus MO MOCTPOEHUIO TBEPAOTENBHBIX JeTanel B cpene Kommac mnm
WHBEHTOpP BBINOIHIIOTCS MO3TAHO HA MPAKTUYECKUX 3aHATHUIX U CIAIOTCA B KOHLE 3aHATHH.

Bo BpeMms 3aHATUHI HY>KHO OYEHb BHUMATEJIBHO CIIyLIaTh, CICAUTh HA DKpaHe IIPOEKTOpa
nocJeaA0BaTenbHOCTh co3nanus netaneid B CAIIP 1 moBTOpATH 3a penojaBaTesieM Ha CBOEM
KoMIIblOTEpE. B cilyyae BO3HMKHOBEHHI BOIPOCOB WIIM 3aTPyIHEHUI IPH BHINOJIHEHUH PAOOTHI,
o0paTuThCs 3a MOMOLIBIO K IpenojaBaTento. Jloma KelaTelbHO TaK K€ 3aHUMATbCs
CaMOCTOSITENIbHO, MCIIOJIb3Ysl PYKOBOJCTBA IOJb30BaTessd M ydeOHble Marepuanbsl Autodesk
Inventor, Komnac, 151 Hausmydniero 3aKperieHus: HaBbIKOB 1ocTpoeHus 1 pacuetos B CAITP.

OOmuit mopsIoK BeITTOIHEHKS paboT B Autodesk Inventor

1. 3amyckaercs mporpamma Autodesk Inventor.
2. Coznaercs HOBbIH npoekT "MMs mpoekTa" B Marnke 1noib30BaTes.
3. CoznaeTcst MojieNb IEPBOM JAEeTalH.

1. Pucyercs 3cku3 U co3gaercs NepBblid ICKU3HBIN KOHCTPYKTUBHBIN
3JIEMEHT, KOTOPBIN OYyJET ABIATHCSA OA30BBIM.
2.  Mopenb neTany JOMONHAETCS APYTUMH SCKU3HBIMU DJIEMEHTAMU:
BBIPE3aMH, BBICTYIIAMU U T.II.
3. DopMHPYIOTCS TUIIOBBIE 3JIEMEHTHI: (PaCKH, CKPYTJIEHUS, OTBEPCTHS,
PE3bOBI U T.1I.
4. Mopens geranu coxpaHseTcs B pabodeM IpOCTPaHCTBE IPOEKTa B (aiisie ¢
pacImpeHueM .ipt.
4. AHaJIOTUYHO CO3JAI0TCA APYTHUE AeTalH y3Ja.
S. OcymiecTBISIETCS. OTUET 0 padOTe MPEnoaBaTeio.
OcHOBHBIE TIOJI0kKEHU IO Hayany paboTsl B IHBeHTOp

Autodesk Inventor — CAIIP cpenmsero ypoBHs, NpeqHAa3HAYEHHAs JJIsl TPEXMEPHOTO
TBEPJIOTEIBHOTO MO/IETTMPOBAHNUS TEXHUUECKUX 00BEKTOB.

Cucrema MO3BOJSIET CO3/4aBaTh MOJIENM OTHENbHBIX JETajei, OCyIIeCTBISATh COOpKY
CJIOKHBIX H3JIEIMH U3 MHOXECTBa JeTajiel, MolydaTh YepTeKu JeTaleil U cOOPOYHBIX Y3JIOB,
MPOU3BOJIUTH pacueThl Ha MPOYHOCTb, a TAKXKE pellaTh MHOXXECTBO JIPYrHX 3ajad Ipoliecca
IIPOEKTUPOBAHHUS.

Jletans — TpexmepHas TBEpAOTEIbHAs MOJENb OTJAEIbHON J1eTalu TEXHUYECKOW CHUCTEMBI,
BocnipuHUMaeMast B cucreme Autodesk Inventor kak eaMHbIN 00BEKT, KOTOPBIH MOXKET BXOAUTH B
COCTaB COOPKHU.

TBepaoTenpHbIe JeTaay OOBIYHO IOJIYYalOT HAa OCHOBE 3aMKHYTBIX IUIOCKMX KOHTYPOB
MyTEeM UX BbIABIUBAHUSI, BPALIECHUS, IPOABMKEHHUS 10 TPACKTOPUH, IEPEMELIECHHS IO CEUECHUSIM.
Tak, HanpuMep, BbIIABIMBAHUEM OKPY>XKHOCTU MOXHO MOJNYYHUTh LMJIMHJIP. TOT ke UuIuHAp
MO>XHO TIOJYYWTh BpAIIEHWEM IPSAMOYTOJIbHUKA BOKPYr €ro cropoHsl Ha 360°. Ilocne
CO3JIaHUs TBEPJIOTO TeNa ero (GopMy MOXKHO YTOUHATH, HCIIOJIB3YSI KOMAH/Ibl peIaKTUPOBAHMS.

Mopenu netaneit coxpanstores B paiiax ¢ pacmpenueM .ipt.

OCKHU3 — 3TO TEOMETPHUYECKOe H300pa’KeHHe, CO3[JaHHOE W3 OTPE3KOB MPSAMBIX, AT,
OKPYHOCTEW, KPUBBIX JIMHUI. Paznuyaror miuockue wik 2D 3CKU3bl U TPOCTPAHCTBEHHBIE WIIH
3D sckussbl.

OCKHU3bl UCHOJB3YIOTCS B KaueCTBE OCHOBBI JJISi CO3/IaHUS U PENAKTUPOBAHUS MOJIEIH
TBEPAOTEIILHOM JIE€TaNH.

Cy11ecTBYIOT CIEIYIOIINE BUIBI MJIOCKOCTEHN ISl CO3/1aHUs AICKU30B.

1. ITnockoctu XY, YZ, XZ nnpocTpaHcTBa IPOEKTUPOBAHUS.
2. JIroObIe TpaHy CyIIECTBYIOIIMX TBEPAOTEIbHBIX O0OBEKTOB.
3. CrienmaneHple  pabouyue IUIOCKOCTH, TPEABAPUTEIBHO IOCTPOSHHBIE

cpencTBamu cucreMbl. HoByio pabouyro mI0CKOCTh MOKHO MOCTPOUTH, HUCIIOJNIb3YS I'PaHH,



pebpa, BEepIIMHBI TBEPAOTEIBHBIX O0BEKTOB, CO3JaHHBIC PaHee paboUYne MIOCKOCTH, OCH
¥ TOYKH, a TAK)KE OCH U TUIOCKOCTH CUCTEMBI KOOPIMHAT.

B nauase paboThI MO CO37aHUIO0 HOBOW JIETAIN IIOCKOCTBIO 3CKHM3a OOBIYHO CTAHOBUTCS
wiockocTs XY. B nanpHeleM, B KauecTBE IUIOCKOCTH 3CKH3a MOXKET OBbITh BhIOpaHa Jro0ast
rpaHb CYIIECTBYIOIIECH JeTaaM WinM padodas IJIOCKOCThb, PACIOJIOXKEHHAas B IPOCTPAHCTBE
POU3BOJILHBIM 00pa3oM.

CriocoOsbl IMOCTPOCHUA TCOMETPHUICCKUX DJIEMCHTOB

MO0>KHO UCIIOJIL30BaTh JABa crocoba IMOCTPOCHUSA 3JIEMCHTOB (TOLIGK u HHHHﬁ) 9CKH3a.

1. Hcnonp3oBanue CTaH/IapTHBIX MHCTPYMEHTOB IIOCTPOEHUS
F€OMETPUUYECKHUX TPUMUTUBOB: OTPE3KOB MPSAMBIX, 1yT, OKPY>KHOCTEW, MHOTOYTOJIbHUKOB
U T.J1.

2. [IpoenupoBanue pedep, BEpLIMH, KOHTYPOB HMEIOIIMXCS JIeTaliell Ha

IIJIOCKOCTh 3CKH3a C ITIOMOIIBIO CTuu JIMHUH dCKHU3a

OTanel CO31aHHA 5CKHU3a

Pabota mo mocTpoeHHI0 3cKH3a pa3dUBaeTCs Ha HECKOJIBKO TAIoOB, HA KAKIOM U3 KOTOPBIX
MIPOUCXOUT IMOCTETIIEHHOE YTOUHEHUE pa3MepoB U (POPMBI ICKHU3a.

1. [lepBoHaYaIbHO CO3MAIOT MPHONMKEHHYIO (DOpMY KOHTYPOB ACKH3a C
MOMOIIBIO «MBIIINY. B mpoiecce cozmaHus 3cku3a Ha OOJNIBIIYIO YacTh €ro AJIEMEHTOB
ABTOMATUYECKU HAKJIa/IbIBAIOTCS OTPAHUYCHHUSL.

2. 3areM HaKJIabIBAIOT JOTIOJHUTEIbHbIC OTPAHUYCHHSI Ha AJIEMEHTHI ICKU3a,
CBS3BIBAIOIIIME BCE T'€OMETPUUYECKUE AIEMEHThl B OAHY KOHCTpykuuto. Ilocime storo
nepeMenieHre OTAETbHBIX 3JIEMEHTOB HE JOJDKHO MPUBOAWTH K MCKPUBIECHUIO (HOPMBI
ICKU3A.

3. Ha 3axitounTenbHOM 3Tarne 3a7aioT pa3Mepsl (pa3MepHble OrpaHUUYCHHUS),
oOecrneunBaroIIe OKOHYATEIbHbBIN BUJ ACKU3A.

CO3I[8.HI/IG MOACIHN TBCpI[OTCJ'IBHOﬁ ACTalIn

Co3ganue MoJenu TBEPAOTENbHOW JETald HAYMHACTCA Cpa3y IOCHE 3aKpbITHUS CPEbl
IIOCTPOCHMS ICKU3A.

OO61ue cBeieHNs 0 KOHCTPYKTUBHBIX 3JIEMEHTAX

TBeprorenpHass Mozenb JAETald COCTOMT M3 KOHCTPYKTHBHBIX JJIEMEHTOB. Bce
KOHCTPYKTUBHBIE 3JIEMEHTHI JIeTalu 0ToOpaxaroTcsi B Opayszepe Moaenu. Tak HUINHIAPUYECKUN
MHOTOCTYIIEHBIAThI BaJl, TMOJIYYEHHBIH OJHOM OIepanuedl - BpalICHUEM 3CKH3a, MOXKET
paccMaTpHUBaThCs KaK J€Tallb, COCTOAIAS M3 OJJHOTO KOHCTPYKTHUBHOTIO 3eMeHTa ""Bpamenue 1".
Ecnn Ha Bamy BBINOJIHAETCS IIIIOHOYHBIH 1143 — TO 3TO BTOPOM KOHCTPYKTUBHBIN 2JIEMEHT JIE€TaH.
@dacku Ha KpOMKax Bajia — TPETH 31eMeHT U T.A4. KOHCTpYKTUBHBIM 3JIEMEHTOM MOXKET SIBISTHCS
HE TOJBKO 4YacTb JETalld, HO M pa3JM4yHble "HEBEIIECTBEHHBIE" DJEMEHTHI, WIPAIOIINE
BCIIOMOTaTeNbHYI0 POJIb, HANpUMeEp, JONOJHUTENbHas padodas IUIOCKOCTh Ui MOCTPOEHUs
ACKH3a KOHTYpa IIIIOHOYHOIO I1a3a.

Bs3anMoelicTBUE DCKU3HEBIX DJIEMEHTOB

HpI/I CO3JaHUHU 3CKHU3HBIX 3JICMCHTOB HCO6XO,Z[I/IMO YKa3bIBaTh, KaK HOBBIM 2JIEMEHT 6yI[eT
BSaI/IMO,Z[eI\/IICTBOBaTI) C ApYIUMH paHEC CO3AJaHHBIMU KOHCTPYKTUBHBIMH J3JICMCHTAMMU. Moxet
OBITh TPU BUJA TaKHUX BBaHMOHeﬁCTBHﬁ.

=] O6benurenue (Join). [1pu BBITTONHEHUH Oomepanyi 0ObEIUHEHHS] HOBBIM ACKU3HBIN
3JIEMEHT 00beIuHAETCA (CTUBACTCS) C APYTUMH JIE€MEHTaMHU JAETaH.
=) Beruutanue (Cut). Ilpu BBIUMTAaHMM SCKHU3HOTO DJJEMEHTAa OH YIAISETCS C

o0pa3oBaHMEM TIOJOCTH Ha MECTE€ €ro IepecedeHuss ¢ APYruMH sieMeHTamu. [lpu
BBIYUTAHNU LIMIIMH]IPA MOXHO MOJTYYUTh LUJINHIPUUECKOE OTBEPCTUE B TBEPIOM TeEIIE.



=) [Tepeceuenue (Intersect). [Ipu mocTpoeHnn nepeceueHrs OCTAeTCs TOIBKO Ta YacTh
HCKU3HOTO AJIEMEHTa, KOTOPas SIBJISETCS OOIIEH ¢ APYTUMH JIEMEHTaMHU.

TumoBkle KOHCTPYKTHUBHBIC 3JICMCHTEI

Tunosble (MHOTO/1a MX HA3BIBIOT pa3MeIlaeMble) KOHCTPYKTUBHBIE 2JIEMEHTHI CO3/1al0TCS Ha
0a3ze y’e CylIeCTBYIOLUX KOHCTPYKTUBHBIX 3JIEMEHTOB, [I09TOMY BCE OHU SIBIISIFOTCS
3aBHUCUMBIMU 31ieMeHTaMHu. [Ipu yanenuu 6a30Boro sjeMeHTa TUIIOBbIE SJIEMEHTHI YAANSIOTCS.
Onu He TpeOyIOT AJIs CBOETO IOCTPOEHUS MPEABAPUTEIBLHOTO CO3AaHMsl 3cKu3a. Tak, HanpuMmep,
TUIIOBBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM sIBiIsieTcs (packa, CHUMaeMasi C OCTpOil KPOMKH
ACKU3HOTrO 3ieMeHTa. [1o cyTu, TUIIOBBIE 31EMEHTHI OTPAXKAIOT ONEpaLUi PEAAKTUPOBAHUS
TBEPAOTENIBbHBIX JeTalleii: CHATHE PacoK, CKpyTieHue, 100aBiIeHne OTBEPCTUH, Hape3aHue
pe3b0bl, pa3pe3aHue aeTajie u Jp.

Maccusnl

KOHCTpyKTUBHBIE 371EMEHTHI, OTHOCALIUECS K MACCUBAM, UCIIOIb3YIOTCS JISl Pa3MHOKECHUS
CYILLECTBYIOIINX KOHCTPYKTHUBHBIX 3JIEMEHTOB JIETAIU, a TAK)KE Tell. B pe3ynpTaTe nomyvaercs
MHOECTBO 3JIEMEHTOB. JIF000i1 3JIEMEHT U3 MOJTYYEHHOTO MHOKECTBA MOKET OBITh MOJIABIICH, U
He OyZeT 0TOOpakaThCsl B MOJIEIIH.

IIpssMoyrosbHbINA MaccuB. [IpAMOYTOIBHBIN MaCCUB CO3JAETCS U3 CYLIECTBYOLIUX
KOHCTPYKTUBHBIX JIEMEHTOB WM TeJl. MOXKHO CO34aTh KaK OJHOMEPHBIN, TAK U IBYMEPHBII
MAacCHB.

KpyroBoii MmaccuB. B kauecTBe ocu KpyroBoro Maccuba MOTYT BBICTYIaTh pedpa U ocu
KOHCTPYKTUBHBIX JIEMEHTOB.

3epKkabHOE 0TOOpaXkeHue. 3epKalIbHOE 0TOOPaKeHUE KOHCTPYKTUBHBIX 3JIEMEHTOB
OTHOCHUTEJIbHO BBIOPaHHOM MJI0OCKOCTU. B KauecTBe MiI0cKocT 0TOOpakeHUsI MOKHO BbIOpaTh
pabouyo MIOCKOCTb, JINOO JIF00YIO IPpaHb JeTallu.

Pabourie riiemMeHThI

K pabGounm snemeHTaM oTHOCATCS paboyas INIOCKOCTh, paboyast ock, paboyast TOUKa U
noJsib3oBarenbekas cucrema koopauHat (I1CK).

Paboune 311eMeHTHI SBISIOTCS BCIIOMOIaTeIbHBIMU JIEMEHTAMH, UCIIOJIb3yEMbIMHU MIPEXkKIe
BCEr0 JJIsl IOCTPOEHHUS SCKU3HBIX KOHCTPYKTUBHBIX 371€MEHTOB. CyIlleCTBYET MHOKECTBO
Croco00B co3/1aHus paboUMX 37eMEHTOB. J{J1s co3aaHus TOUEK, Ocel U MIOCKOCTENH MOXKHO
MCIOJIb30BaTh BEPILIMHBI, peOpa, PaHu CYLIECTBYIOIINUX KOHCTPYKTUBHBIX 3JIEMEHTOB, a TAK)Ke
ocu X, Y, Z u mnockoct XY, YZ, XZ cucreMsl koopauHat. Tak, Hanpumep, paboyast I0CKOCTh
MOKET OBITh TIOJIy4eHa CMEIIEHUEM IpaHu Telia uiu tiockoctu XY, YZ, XZ Ha 3aJJaHHOE
paccTosiHUeE.



