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11lesm ocBOEHMSI AU CIMILIMHBI

Hensimu ocBoeHust aucuiuinabl (Moayis) « CAIIPy seustoTcs:

- OBJIaJICHUE COBPEMEHHBIMU METO/JaMH pacueTa W MPOCKTUPOBAHMS Ha 0a3e MporpamMM-
HeIX makeToB Kommac-3D,INVENTOR;

- IpHOOpETeHNE HABBIKOB pacueTa M MPOSKTHPOBAHMS JCTAJICd M y3JI0B MalTUHOCTPOU -
TEIbHBIX KOHCTPYKLIHMA B COOTBETCTBUM C TEXHUYECKMMHU 3aJaHUSIMU M HCHOJIb30BaHUEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3AINH MPOSKTUPOBAHNS,

- OBJIaJICHHE HaBBIKaMH pa3paboTKu paboueill MPOEKTHOM U TEXHUYECKOHN TOKyMEHTAIUH,

o opMIICHHUS 3aKOHYCHHBIX MPOEKTHO-KOHCTPYKTOPCKUX Pa0OT C MTPOBEPKON COOTBETCTBUS Pa3-
pabaThIBaEMBIX MPOEKTOB U TEXHUYECKOM TOKyMEHTALIMU CTaHIapTaM;

- OBJIQJIEHUE JOCTATOYHBIM YpPOBHEM O0OImEnpodecCHOHANBHBIX U MPOGeCcCHOHATHHBIX

KOMITETeHIINHA B cOOTBeTCTBUU ¢ TpeboBaHussMu PI'OC BO no cnenmansroctu 15.05.01 Ipoek-
TUPOBAHUE TEXHOJOTUYECKUX MAITUH U KOMIUJIEKCOB.

2 MecTo qucHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
NOArOTOBKHM CIelHAJINCTA

Jucruminaa «CATIP» BXoauT B BapuaTHBHYIO 4acTh Ojoka 1 oOpa3oBaTeNbHOW IMpo-
rpaMMBbI, TUCIUILTUHBI 110 BeIOOpY (B1.B.J1B.02.01).

Jlig u3yyeHus! AMCUUIUTMHBI He0OOXOIUMBI 3HaHUs (YMEHUs, Bia/ieHus), ChOpMUPOBAHHBIE
B pe3yibTaTe M3ydeHus aucuuiuinH: WHxeHepHas rpaduka,lIHpopMalmoHHbIE TEXHOJIOTUU
Teopetnueckas Mexanuka, COnpoTHUBICHUE MATEPUAIIOB.

3HaHud (YMEHHUs, BIaJIeHUs ), MOJTyUYCHHbIE MTPU U3yUYEHUU JaHHOW TUCIHUIUIUHBI OyAyT He-
00XOMMBI ISl OCBOSHHS AucHUILTNH: [IpoexkTrpoBanne 000pynOBaHMS IIEXOB CTAJICTIABHIIb-
HOT'O MPOMU3BOACTBA, [[poeKTHpOBaHNE TEXHOIOIMYECKUX MAIIMH U KOMIUIEKCOB arJIOJJOMEHHOTO
IIPOU3BOACTBA, [[pOEKTUPOBAHNE TEXHOJIOTMYECKUX JMHUM U KOMILIEKCOB METAJLIYpPrHYECKUX
1exoB, [IpoekTupoBaHue TEXHOJIOTMYECKUX MAIIWH U KOMIUIEKCOB IPOKAaTHOIO IPOU3BOJCTBA,
[IpoexTHas nesATenbHOCTb, a TaKKe MpHU BbinoiHeHNH BKP.

3 Komnerenuun o0y4yaromerocsi, popmupyemsoie B pe3yibTaTe 0CBOCHHS JMCIUIIIUHBI:

B pesynbrate ocBoeHus aucuuiuinabl (Moayisi) «CAIIPy» oOyuaromuiicst omkeH o0nanaTh
CJIETYIOIIUMU KOMIETCHIIUSAMU:

CTpyKTypHBI
AJIIEMEHT [Mnanupyemplie pe3yabTaThl 00yUeHUS
KOMIETSHIINH

IIK-12 cnioco0HOCTHIO 00ecnieYuBaTh MOl IMPOBAHNE MALLIMH, 3JIEKTPONPUBOI0B, T'M/I-
PONPHUBOIOB, CPECTB THAPONNHEBMOABTOMATHKH, CUCTEM, PA3JIHYHBIX KOMILIEKCOB,
MpoIeccoB, 000PYA0BAHUS M TEXHHUYECKUX 00bEKTOB M TEXHOJIOTMUYECKUX MPOIECCOB C
HCMOJIb30BAHMEM CTAHAAPTHBIX MAKETOB U CPEICTB ABTOMATU3UPOBAHHOIO MPOEKTHPO-

BaHMsI, IPOBOJAUTH IKCIIEPUMEHTHI N0 3aJJAHHBIM METOMKAM ¢ 00pad0TKOIl U aHAJTU30M
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CrpykTypHBIT

AJIEMEHT [Inanupyemsble pe3yabTaTbl 00yUeHUs
KOMIIETEeHIIUU
pe3yJ1bTaToB
3HaTh — OCHOBBI TPEXMEPHOTO MOJICITUPOBAHUS TEXHUIECKHX OOBEKTOB H
MOJICITUPOBAHMS TEXHOJIOTHUECKUX MPOIECCOB METAILTYPTUIECKUX
MallluH;
— Bce crocoObl 00pabOTKU M aHAIM3a PEe3yIbTaTOB MOJIEIHPOBAHUS.
Ymethb —  OCYILIECTBIATH MPOEKTUPOBAHUE TEXHUUECKUX OOBEKTOB TEXHOJIOIH-
YECKHX MPOLIECCOB C UCIOIb30BaHUEM INPUMEHSAEMBIX B METAJLTypri-
yeckoM MamnHocTpoenuu CAIIP,
—  HCIIOJIB30BATh MPH MPOSKTHPOBAHUN TEXHHUECKUX 0OBEKTOB BCE CY-
niecTByromnme 010ku 1 BosmMoxxHoctu [10.
Brnanets — HaBBIKAMH pacueTa reOMeTPUYECKHUX M KMHEMaTHMYEeCKHX IapaMeTpoB

METaJUTypruyecKiX MaliH U 000pyI0BaHUS;
— HaBBIKAMHU pacyeTa I€OMETPUYECKUX, CHIIOBBIX M IIPOYHOCTHBIX IIa-
paMeTpPOB METAJUTYPIHYECKUX MAIIHH U 000PYAOBaHMSL.

IIK-15 cnoco0HOCTHIO NPUHUMATH YYACTHE B pa00Tax M0 pacyeTy U NPOeKTHPOBAHUIO
MAaIIlUH, 3JIeKTPONPUBOI0B, THIPONPHUBO/I0B, CPEIACTB I'MIPONHEBMOABTOMATUKH, CUCTEM,
Pa3JMYHBIX KOMILIEKCOB, MPOLIECCOB, 000PY/10BAHUS U MPOU3BOICTBEHHBIX 00HEKTOB, Jie-
TaJieil U y3J10B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIHIi B COOTBETCTBUY ¢ TEXHUYECKHUMH
3aJaHUSAMH U MCIOJIb30BAHNEM CTAHJAPTHBIX CPEJICTB ABTOMATH3AMHU NPOEKTUPOBAHNS

3HaThb

— OCHOBHBIE ONIPEACIICHUS, TEPMUHOJIOTHIO, PUHATYIO B Cpelie pa3pa-
6otuukoB CAIIP;

— OCHOBHBIE 3TaIbl ¥ MOCISIOBATEIILHOCTh CO3JaHUsI TEXHHUECKUX CH-
cTeM, 1enu u 3anaun npuMenenust CAIIP;

— COCTaB U TPeOOBAHMS K TEXHUYECKUM U TPOTPAMMHBIM CPEJICTBAM
aBTOMATHU3ALIMU UHKEHEPHOTO TPY/Ia;

— OCHOBHBIC ITPUCMBI U MCTOABI BCACHUA IIPOCKTHLIX U paCYCTHBIX pa-
00T 1o COBCPHICHCTBOBAHUIO MAIlIMH U 060py,Z[OBaHI/IH MCTaJIypTrru4c-
CKOT'O IMPOU3BOACTBA METOAAMU KOMITBIOTCPHOT'O ITPOCKTUPOBAHUA

VYmetrh

— MNPUMCHATH MCTOABI KOMIIBIOTECPHOT'O MMPOCKTUPOBAHUWA ITPHU CO3TaAHUN
U MOACPHHU3AINU TEXHUYCCKUX U TCXHOJOTHYCCKHUX KOMILJICKCOB ;

— TPOBOJUTH BBIUMCICHUS C IPUMEHEHUEM YHCIIEHHBIX METOJIOB pacue-
Ta METAJUTYPTUYECKUX MAalIuH U 000py0BaHUsI 1 000CHOBBIBATH pa-
[IUOHAIBHBINA UX BHIOOD;

— aHaJIM3UpPOBaTh, CHHTE3UPOBATh U KPUTUYECKU PEFOMHUPOBATH TO-
JYYEHHYIO0 HH()OPMAIIHIO ¢ UCTIOIB30BAHUEM KOMIBIOTEPHBIX TEXHO-




CrpykTypHBIT

AJIEMEHT [Inanupyemsble pe3yabTaTbl 00yUeHUs
KOMIIETCHIINH
JI0TUH
Brnanets — MpaKTHYECKUMHU HaBbIKaMU 1O aJanTaluy BUPTYalIbHBIX CPEICTB JUIS

€MHUYHBIX JIETAJICH U y3JI0B;

— IPaKTUYECKMMH HaBbIKaMU 1O aJanTaluy BUPTYalIbHBIX CPEACTB IS
HY’KJ] KOHKPETHOT'O IIPOU3BOJICTBA




4. CTpyKTYypa M coJep:KaHue TUCHHUIIMHBI

OO0mmast TpyA0eMKOCTh JUCIUTUTHHBI COCTABJISET 73a4eTHBIX SIUHUI] 252 akaj. 4acoB, B TOM YHUCIIE:

- KOHTaKkTHas pabora —142,1 akan. 4acos:

— aynutopHas — 138 aka. 4acos;

- BHeayauTopHas —4,1 akana. yacoB
- camocrosTelbHas pabora — 74,2 akaj. 4acos;
- MOJITOTOBKA K dK3aMeHy— 35,7 akaj. yaca

AynuTtopHas = Bun camoctosTenpbHOM =t
KOHTaKTHasi paboTa S = paboThI T~
oy B aKaJ. yacax) % 2 DopMBI TEKYIIETO U S = =
0 >< m
Paznen 2 é L % G IIPOMEKYTOYHOT O 5209
JIMCIUTUTAHBL 3 E g 5B ES g KOHTPOJIS yCIIEBa- ae g
~ (&)
9 = 8 2= S8 eMOCTH -
el =° g = z & =G
Bl = = o Q o
& R
1.BBenenue. Bxoanoii koutpoins. Conmepixa- 5 1 421 4 CaMoCTOSTEBLHOE Ycrubrii onpoc (co-
Hue Kypca. [[poekTupoBaHne TEXHUYECKUX M3Y4CHHUC YICOHOU becenoBanme)
00BEKTOB Ha COBPEMEHHOM ypoBHe. IIpakTu- Hay"HO JINTCpaty- HPOBePKa HpaKTh- | TTK-]2-
N N pbLITonck TONOMHUTENB- | YECKOW 3aJIa4H 110
gyeckas peaju3aius elel u uaei aBToMarusa- > 3yB
5 HOW nH(pOpMAIIH 110 3a- [IOCTPOEHUIO MK-15
MY TTPOCKTUPOBAHUS KaK CIIOCOO TTOBBIICHUS NAHHOI TeMe S—————— -15-
MIPOU3BOIUTENLHOCTH TPYJa HHKEHEPHO-TEX- IToaroToBKa K NpaKTUye- TaIH 3yB

HUYECKUX paOOTHHUKOB 3aHATHIX MPOSKTHPOBa-
HueMm. [IpeoOpa3oBanue rpadpuyeckux
JTOKYMEHTOB B (hOpMaThl APYTHX rpaduuecKux
makeToB: Komnac, INVENTOR.Tunosoit
COCTaB MOAYJIEH MAalIMHOCTPOUTEIBHOM
CAIIP. O6beMHOE TIOCTPOSHUE JICTANICH.
WuctpymenTsl noctpoenusi. Cozanue cOOpok.

CKOMY 3aJIaHUIO0




[Ipumenenue 3aBucumocteil. Co3anue npoex-
Ta. TUMOBOM COCTaB MOJIyJI€H MAIIMHOCTPOU -
tensHOM CAIIP. O6BeMHOE TTOCTpOeHUE JeTa-
neil. UuctpymenTsl noctpoenus. Coznanue
coopok. [IpumeHneHnne conpsKeHHH.




2. Pa6ora ¢ sckn3aeiMu Omokamu. Co3ganue
a/IaITUBHOM COOPKH C MCTIOJIB30BaHUEM TIOI-
OCHOBBI. CBSI3b MEXAY pa3MepaMu U popMaMu

CamocrosTenbHoe
n3ydyeHue yueOHou u

pamerpuzanuu. OcoOEHHOCTH UCTIOIh30Ba-
HUS MapaMeTpudeckoi TexHonoruu.Cos3a-
HHE apaMeTPUYECKON JeTaau. AanTHB-
HOCTB B COOpKe.

yeckoii paboThl, paboTa
C KOMITBIOTEPHBIMA
o0y4JarmuMu
poTpaMMaMu

YeCKOH paboThI 2.
Yacts 1

HAYYHO JIUTEPaTyphl
Y PaTyphl, CobecenoBanue 1K-12-
AJIEMEHTOB MOJOCHOBBI C TPEXMEPHBIMH MOJIe- BrImiosTHeHUE pakTH-
” = 6/2U o [TpoBepka mpakTu- | 3yB
JSIMU JIeTajnel u cOOpKoil. == 4yecKoil paboThl, paboTa :
yeckoi paboter 1. | [TIK-15-
Pa36op co3ganus MogOCHOBBI U3 ICKU3HBIX C KOMITBIOTEPHBIMH Yacrs |
B
0JIOKOB Ha NMPUMEPE KPUBOIITUITHO- MOJI3YH- OGY‘IaIOIlII/IMI/I 3y
HOTO MEXaHU3Ma [porpaMMamu
3. @oTopeauCTHYHOE U300paKEeHHE. CaMOCTOSITeJ(I;I)H(?’e CobecenoBaHme [K-12-
AHuManus. i} M3y4yeHue yueOHou u TpoBepka npakTu- | 3YB
Hcnons30BaHne BUAOBBIX MTPEICTABICHUIMA HAYYHO JTUTEPATYPHI, ueckoii paborsr 1. | TTK-15-
U1 co3AaHus (POTOPEaATUCTUIHOTO U300- BrinonHnenue npaktu- Yacts 2 3yB
PajKEeHHA JCTAIH, y311a. AHnMaIms 3aBu- 6211 4ecKoil paboTsl, paboTa | vy rue 0TGOpOH-
cuMocTel, annManus kamepsl. Coznanue u C KOMIBIOTEPHBIMH
. HBIX COPEBHOBAHMSIX
HCIIOJIb30BAaHUE CTUJICH OCBEIICHHUS. 3a- 0o0yyaronmmMu
TyXaHue o0bekToB B aHuManuu. Co3ganue porpaMMamMu 1o CTaHHap_TaM
U Hcronib30BaHue kamep. Co3manue aHuMa- Pabota ¢ anexTpoHn- World Skills
MK paboThl MEXaHU3MA. HBIMHU OMOJTHOTEKAMU
ITapameTpbl Moaean. PaGora c mapamer- CamocrosTenbHoe ITK-12-
pamu: 100aBIIeHUE HOBBIX, UMIIOPT, IKC- M3yYCHHE yIeOHOU 1 3yB
TIOPT, CBSI3b MAPAMETPOB MEXKAY ACTATISIMHU. HAYYHO JIUTEPaTyphl
PT, P p Ay A y PaTyphl, CobecenoBanue 1IK-15-
PexoMenaamnmu 1mo MCIob30BaHUIO Ta- BrImiosTHeHUE pakTH-
42N [IpoBepka nmpaktu- | 3yB




5. JAuHamMu4veckoe MoaeaupoBanue. cnosb- [TK-12-
30BaHu€E, HACTPOMKA, HAJIOXKEHHE CBA3EH, CaMOCTOATEILHOE 3yB
3aJJaHUE HATPY30K, 38JaHUE BBIHYKJEHHOTO W3ydeHue yaeOHoi 1 TIK-15-
JBUKEHUS B JUHAMHUYECKOM MOJIEIINpOBa-

HUU. AHAJIN3 TPAeKTOPUI TOUEK MOJEIH, UX ];{EI};ZIJ{I(;I::;ZP;T;E;;’_ CobecenoBanue RE&
ckopocTel U yckopenuil. Co3nanue BUieo- 6/2U deckoif paGoTI r;)a60Ta IIpoBepka mmpakTu-
pOJIMKa HAa OCHOBE JUHAMUYECKOTIO MOJEIIH- ’ 4yecKoi paboThl 2.
poBanus. [lepenada TaHHBIX COCTOSIHUS ¢ Kogl TPIOTCPHbIMH Yacts 2

MOJICJICH B Cpely HaMpsHKEHHO-Ae(OpMUPO- Epg:;;?\iﬁﬁi

BAHHOT'O COCTOSIHUS JUIsl JaIbHEUILIETO

pacuera B yKa3aHHOM I10JIOKEHUU MeXa-

HU3Ma.

6. AHaau3 HANPSZKEHHO 1e(POPMUPOBAH- ITK-12-
HOI'0 COCTOSIHUSI TBePAOTEJbHBIX MO/Ie- 3yB
Jeil aeraseil u y3u0B. [IpensapurenpHas CaMOCTOSTEIEHOE MK-15-
IIOIrOTOBKA U BXOJ B mporpammy. OCHOB- JBVICHIE VICOHOM 1 3yB
HbIE CTaaAuU penieHus 3anad. [Ipenmnpouec- Haquo JII/I}"][‘C ATVDLL
COpHasi OArOTOBKA; 33/1aHHE HAMAIILHBIX U BBI}II'IOJ'IHGHI/IepHpZ.III:TI/I’— Cobecenopate
IPaHUYHBIX YCIOBUH; (PU3UYECKUX U MeXa- 821

HUYECKHX CBOICTB MaTepHalioB; OCTPOE-
HHUC CETKH KOHCYHBIX 3JICMCHTOB; ITPUIIOKC-
HUE TIOBEPXHOCTHBIX 1 0OBEMHBIX HATpy-
30K; BBIOOp pemaTensi. Pemenne 3amaqn.
[ToctrpoueccopHas oOpadoTka. OrieHnBa-
HUE Pe3yIbTaTOB MOJICTHUPOBAHUS HAIIPSI-
KEHHO- J1e()OPMHUPOBAHHOTO COCTOSTHUSI.

4ecKoil paboThl, paboTa
C KOMITBIOTEPHBIMH
0o0yyaronmmMu
nporpaMMamMu

IIpoBepka mpakTu-
4yeckoi paboTsl 3
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7. PabGora ¢ paMHBIMHM KOHCTPYKIUSIMH C [TK-12-
HCIIOJIb30BaHUEM DJIEMEHTOB IIPOEKTHPOBa- 3yB
HUs MeTaJUIOKOHCTpyKuui Inventor. [1o- [IK-15-
PAIOK CO3aHMs MOJENIN METAIUITMYECKON CamocrosTenbHoe 3yB
KOHCTpyKIuu. Pabota ¢ mpodunsimu M3ydeHue yqaeOHoil 1
KOHCTPYKUUsIMU. PenakTupoBaHue 3nemMeH- HAYy4YHO JIUTEpaTypBhl,

TOB KOHCTPYKIMH. CBapOYHbIE IIBbI- Boinonnenue npaktu-
HAJIOKEHHE, pacyeT CBapHbIX BOB. OOpa- 4yecKoil paboThl, paboTa Cobecenopate
00TKa JeTaneil MeTaJuIOKOHCTPYKIUH. 10/21 C KOMIbIOTEPHBIMU
IIpoBepka nmpakTu-
Pacyer MeTa/NIOKOHCTPYKIIMM HA CTaTHYe- 00yuaromumMu .
4yeckor paboTsr 4
CKYI0 IIPOYHOCTb, KECTKOCTb, IUKIHYE- porpaMMamu
CKYIO ITPOYHOCTb, YCTOWIMBOCTH, COOCTBEH- Pabota ¢ snexTpoH-
HbIe 4acTOThl. OCOOEHHOCTH pacyeTa Me- HBIMHU OMOJTHOTEKAMU
TaJUIOKOHCTPYKLMi B cpene Inventor. Dmro-
Pl MOMEHTOB, HaNpsHKEHUH B Oankax
KOHCTpyKLuU. Pacder oTaenpHbIX 6alok
pamHOl KOHCTpyKuuu. CocTaBiieHHE OT4e-
Ta.

8. JIucroBnble aeraau BINVENTOR. Co3na- CaMocCTOsITENBLHOE T1IK-12-
HUE JINCTOBBIX JeTaneld. THCTpyMeHThI s n3ydeHue yaeOHol u 3yB
CO3/IaHUS U PEaKTUPOBAHUS JUCTOBBIX Je- Hay4HO JIUTEPaTyphl, MK-15-
tanei. Cozanue pa3BepTKU. 3aJaHUE MaTe- 41 BrlnonHenue npaktu- CoGecenoBanue ayB

puaja, TOJIMWHBI JIUCTA.

yeckoil paboTsl, paboTa
C KOMITBIOTEPHBIMU
o0yyJaronmMu
porpaMMaMu

[IpoBepka mpakTu-
4ecKoil paboThI 5
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9. IIpoexkTupoBaHHe BAJIOB.

IIK-12-

Pacuer BanoB u oceil. Pabora ¢ penakropom 3yB
BAJIOB. 3a/laHK€ HAarpy3o0k Ha Baji. KoHcTpyk- CamocrosiTensHOe ITK-15-
THBHBIE 3JIEMEHTHI Bajia. OnpeneneHue M3y4eHHE yIeOHOMH 1 3yB
. HAy4HO JIUTEPATypPhI,
peakiuii B onopax BajioB. Pacnipenenenue mo-
BrinosnneHue npakTu- Co0OecenoBanue
MEHTa M yIiioB nsruba. Pacnpesienerue 6/211 gyeckoii paboTsl, pabota | IIpoBepka mpakTu-
o o b
nedpopmarmii. Pactipenenenue HanpsHKeHUN. C KOMITBIOTEPHBIMHU yeckoil paboThI 6
Coznanue otyera 1o pacuery Bajia. Pazpa- 006yuaroMIMH
00TKa acCOLMAaTUBHOTO YepTeKa Bajia ¢ HE0O- mporpaMmmamMu
XOJIMMBIMHU pa3pe3aMu, BBIHOCHBIMU 3JIEMEH-
TaMH.

10. IlImoHOYHDBIE U NLJIHIEBLIE COeTHHEHHUS. CamMocTosTenbHoe I1K-12-
Hcnonk3oBaHue Mactepa pacyera u mpOeKTH- M3y4yeHue yueOHoOu u 3yB
POBaHMS IIITOHOYHBIX U HUIMLEBBIX COEIUHE- Hay4HO JINTEPATYPBI, [K-15-
Huit. [IpOEKTHPOBAHHE MPIMOGOUHBIX, 40U BrinonHnenue npakTu- CobecenmoBanue ayB

3BOJILBEHTHBIX IUIMIIEBBIX COeAUHEHUN. Pa3-
paboTKa YepTekeid BaJloB CO IITUIICBBIMU
Y4YaCTKaMH.

YecKo# paboThl, paboTa
C KOMITBFOTEPHBIMHU
00yJarOIUMHU
porpaMMaMu

IIpoBepka nmpakTu-
4yecKoi paboTsl 7
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11. IIpoexTrpoBaHue 3y04aThbiX nepeaay

IIK-12-

[IpoekTupoBanue 3y04aThiX MIMHIPUYECKUX, 3yB
KOHUYECKHX U YePBAYHBIX Iepe/iay B MacTepe -15-
p et P g CamocrosaTenbHoe TIK-15
npoektupoBanus Inventor. [IpoexTupOBOYHBII w3yIenne yaeGHoi 1 3yB
)51 HpOBequHLIﬁ pacyeThl IIepeaay. FeOMeTpI/I- HAaY4HO JINTEPATYPHI,
gyeckue napamerpsl nepeaay. CocTaBieHHe OT- 5 81 6 BrimonHeHue npaxkTH- CobecenoBanue
4eTa 10 FeOMETPUYECKOMY U IIPOBEPOYHOMY 4ecKoil paboTsl, pabota | IIpoBepka mpaxTH-
pacuerax nepenauu. 3aJaHue 3aBUCHMOCTEN C KOMIThIOTCPHBIMU 4ecKo padoTsI 8
Ny 00y4JarImuMu
MeX/1y JeTalsIMH y37ia 3y04aToi mepeaayu.
porpaMMaMu
Br160p 1 pacueT noAIMITHUKOB Ha Bajbl 3y0-
qaTeIx KoJjiec. Co3aanne aHnMaIu padoThl
3yOuaroil nepenayu.
12. PacyeTr peMEeHHBIX M LENMHBIX Mepe- CamocTosiTenbHOE
nad. Pacuer Ky/j1aukoB M3y4CHHC yICOHOH
HAY4YHO JIUTEepaTyphl,
{ /21 4 BrimonHenue mpakTu- CobecenoBanue [K-12-
== yeckoi paboTsl, padora | IIpoBepka mpakTu-

C KOMIBbIOTEPHBIMU geckoi paGors 9 | 3B
o0yJaronumMu HK-15-
nporpaMMamMu 3yB

ITK-12-
Hroro 3a cemectp
3yB
18 72/241 3 Koncynpranuu 3auer Y
[TK-15-
3yB
1. Co3znanue ca0:xxHbIX cO0pok B Inven- 8 16/611 10 CamocrosiTennbHOe CobecenoBanne
tor. Coznanue moacOOpoK U3 neranei U3y4eHue y4eOHOM 1 ITposepka nHANBH-
cGopkH. Pa3paboTka cOOPOTHBIX Hep- HAYYHO JIUTEPATypbl, | AyaJbHOTO 3aJaHHUs
N BrinmonHnenne nHIUBU-
TEKEU, MPOCKIMOHHbBIEC BUbI, Pa3pE3bl. ITK-12-

13




Odopmnenne cnerudukaruu. KMcnomns- JyaJIbHOTO 33/IaHMsI, pa- 3yB
30BaHHE OMOJINOTEKH KOMITOHCHTOB. 00Ta C KOMIIBIOTEP- [K-15-
HBIMH 00y4YaroIyuMu 3yB
nporpaMmMamMu
2. Co3ganue aHuMauu cOOPKU-pa30OPKU. CamocrosiTenbHOe [K-12-
Coznanne aHuManuu padoThl MEXaHU3Ma U3y4eHue y4eOHOH 1 3yB
CO CIIOJKHBIM JIBXKEHUEM KaMEPHI. Hay4qHO JIHTCPATYpEL, TTK-15-
BrimosiHeHEe MHINBU- Co0OecenoBanne VB
618 16/611 11,2 TyanbHOTO 3a/anus, pa- | lIpoBepka HHIUBU- Y
00Ta ¢ KOMITBIOTED- JIyaJIbHOTO 3aaHUS
HBIMH 00yYarOIIUMU
porpaMMaMu
U [K-12-
TOIO0 32 ceMecTp
6| 16 32/121 21,2 K 3yB
== OHCYJIbTAIlUU JK3aMeH
YT TIK-15-
3yB
MK-12
Hroro no nucuumiuge 5 -3VB
o | 34 104364 | 74,2 3auer, Ixsamen | Y
IK-15 -
3yB

W — B TOM umcIie, yackl, OTBE/ICHHBIC HA pa0OTy B MHTEPAKTHUBHOU (hopMe.
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5 Odpa3oBaTesbHbIC H HHPOPMAIIHOHHBIEC TEXHOJIOTHH

Jlnst peanu3aliiv IpeAyCMOTPEHHBIX BHUJOB y4eOHOW paboThl B KayecTBE 0Opa3zoBaTesb-
HBIX TEXHOJOrMil B mpemnonaBaHuu aucuuIuIMHbl «CAIIP» TpanunumoHHas, MHTEpaKTUBHAs U
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHbIe TEXHOIOTHH.

1. TpaauumonHbie 00pa3oBaTeIbHBIE TEXHOJIOTHH OPUEHTHPYIOTCS Ha OPTaHU3AIHIO
00pa30BaTeNBHOrO MpOoLIecca, MPEANOoNaralonlyo MpsMYI0 TPAaHCISAIHUIO 3HAHUM OT Mpernoja-
BaTellsl K CTYJICHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MIUTFOCTPATUBHBIX METO/I0B
oOyueHus1). YueOHasi JEATENBHOCTh CTYJEHTAa HOCHT B TaKUX YCIOBHUSAX, KaK MpPaBUIIO,
PENpPOyKTUBHBINA XapaKTep.

@DopMbl yUeOHBIX 3aHATHI ¢ UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHH:

HNudopmanmonHast JIEKIHUsI — MOCIEI0BATEIIFHOE U3JIOKECHHE MaTepHana B JTUCHUILTHHAD-
HOW JIOTHKE, OCYILIECTBISIEMOE MPEUMYILIECTBEHHO BepOaJbHBIMU CpeACTBaMHU (MOHOJIOT
npenoxasaTersi). Ha 3aHATHAX MpeaycMaTpuBaeTcsi UCTIOIb30BAHUE JIEKTPOHHOTO JIEMOHCTpa-
IIMOHHOTO Y4eOHOI0 Marepuana COAEPIKAIIEero CIOKHBIE CXeMbl, TaOJIMIbI U MaTeMaTHYECKUe
(bopMyIIBI.

[TpakTHyeckoe 3aHsATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH M HABBIKOB TIO
NPEIOKEHHOMY aITOPUTMY.

2. HHTepakTHBHBIE TEXHOJOTHH — OpraHM3alus 00pa3oBaTeIbHOTO MpoIiecca, KOTo-
past mpeArnoJiaraeT akTUBHOE U HEJIMHEHHOe B3aMMO/ICHCTBHE BCEX YUYACTHUKOB, JOCTHKEHHE Ha
3TOH OCHOBE JINYHOCTHO 3HAYMMOTO JUIsI HUX 00pa3oBaTeNbHOrO pe3ynbTara. Hapsay co cnenu-
JIN3UPOBAHHBIMU TEXHOJOIMSMU TAKOTO POJAA NMPUHLUI MHTEPAKTUBHOCTH MPOCIIEKUBACTCS B
OOJILITMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHNA. MIHTEpaKTUBHOCTH MO/IPa3yMeBaeT
CyObeKT-CyObEKTHBIE OTHOILIEHHMsI B Xo0Je O0Opa30oBaTeIbHOIO Ipolecca M, Kak CIEACTBUE,
(dbopmMHpoBaHUE caMOpa3BUBAIOLICHCS HHPOPMALIMOHHO-PECYPCHON CPEIbI.

®opMbl y4eOHBIX 3aHATHH C UCIOJIb30BAHUEM CIIELUATIU3UPOBAHHBIX HHTEPAKTHUBHBIX TEX-

HOJIOTHIA:

Jlekiusi «0OpaTHOM CBSI3M» — NEKUUS—TIPOBOKAIMS (M3T0XKEHHE MaTepualia ¢ 3apaHee 3a-
IJJAaHUPOBAHHBIMHA ~ OIMOKaMu), JeKinus-Oecena, JICKIUA-AUCKYCCHsl, JICKIUA-TIPECCKOHbe-
pEHIIHSL.

3. NudopmainoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTUN — OpPraHu-
3ausg  00pa30BaTENIbHOIO IIPOLECCa, OCHOBaHHAs Ha MPUMEHEHHU CIEHUAIN3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl M TEXHUUECKUX CPEJCTB paboThl ¢ HH(pOpMaLUeH.

®opMbl y4eOHBIX 3aHATHI C UCIOIB30BaHUEM MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEX-

HOJIOTHIA:

Jlexuusi-Bu3yanuzanus — U3JI0KEHUE COJEPKaHUsI COMPOBOXKIAETCS Mpe3eHTanuen (ae-
MOHCTpAIHeH yueOHbIX MaTepUaJIOB, MPEACTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WUTIOCTPATHBHBIX, TPaQUUECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTrueckoe 3ansaTHE B (hOpME MPE3CHTAIIUN — MPECTABICHUE PE3YJIHTATOB MPOCKT-
HOM WJIM UCCIIEIOBATENIbCKOM JIEATEIIbHOCTH C UCIIOIb30BAaHUEM CIIEUATU3UPOBAHHBIX
MPOTPAMMHBIX CPE/I.

[IpakTrueckue 3aHATHS MPOBOAATCS ISl 3aKPEIUICHUS U yTIyOJieHUs 3HAHUH, MOTydYeH-
HBIX CTYJICHTAaMH Ha JICKIHMIX M JOHKHBI CIIOCOOCTBOBATh BHIPAOOTKE Y HUX HABBIKOB MTOCTAHOB -
KH, (hOpMaIM3aIUH, TIOCTPOCHUS OJIOK-CXEM MPUHSATHS PEIICHHH, MMOCTPOSHHUE TBEPIOTEIHHBIX
Mozelel U peanuzanuu pemennii ¢ nomonibio nakera INVENTOR.

CamocrosiTenbHass paboTa CTUMYJIMPYET CTYJIEHTOB B IMPOIECCE MOJATOTOBKH JOMAIITHUX
3aJlaHUH, IPU PELIEHUU 3a1a4 Ha [IPAKTUUYECKUX 3aHATUAX, [IPU NOATOTOBKE K Cllauye UHIAUBUILY -
aJIbHBIX 3aJlaHUM ¥ UTOTOBOM aTTECTAIHH.



6 quﬁﬂo-MeTonuquRoe o0ecreyeHHe CaMOCTOATETbHOM paﬁoTbI CTYAEHTOB

Ilpumepnuvie 3a0anusn Ha NPAKMUYECKUX 3AHAMUAX

3ananmue 1.JIpoekTHpoBaHUe KPUBOLIUIIHO-IIATYHHOI0 MEXaHHU3MA HA OCHOBE 3CKHU3HBIX
0s10k0B. Co3nanue GoTopeaMCTHYHOrO H300paKEeHHA, AHUMALMH PAa00ThI MEXaHM3MAa

1. Cornacso BAapUaHTy 3aaHHs, BBIIIOJIHUTH 3CKU3 MCXaHU3MaA. PI/ICYHOK OCKHU3a C pacCTaBJICH-
HBIMU pasMEpaMi MPEAOCTABUTH B OTUCTE.

2. Ha ocHOBe CO3/TaHHBIX ACKU3HBIX OJIOKOB CO3/1aTh TBepIbie Tena. Co3nath Gain cOOpKy.
N3o6paxkenue 3/[-cOOpku NpeaoCTaBUTh B OTYETE.

3. Co3pmate aHUMAIHIO pabOThl MEXaHU3Ma U €ro (POTOPEATUCTHUHOE N300paKeHHE.

(1)
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PI/ICYHOK 1. Cxema KPpUBOIIUITHO-IIATYHHOT'O MCXaHU3Ma

3aganue 2.IlpoekTpoBaHne KyJ1a4K0BOro Mmexannzma. Co3janue napaMmeTpuyeckKux aera-
Jieid. JKCIOPT M UMIOPT JaHHBIX. [[MHAMHUYeCKOe Mo/IeJITUPOBAHKE.

CornacHo BapHaHTy YHCJIOBBIX 3HAUEHUH MapaMeTpUUYECKUX pa3MepoB JleTallel KyJIauyKOBOTO
MeXaHu3Ma:

1. pa3pabotats 3D -mozxenu u 3D cOopku Ais ABYX psIOB MapaMeTpuieckux pazmepos. K ot-
BETY Ha 3aJlaHue NPUIOKUTH POTO MOJEINeH IBYX KyJauKoB (Ha3BaTh KyJadok | U Kynaydok 2);

2

2. MIpOBECTU AMHAMUYECKOE MOJEIMPOBAHNE AJIs JBYX BapUAHTOB MapaMeTPUUYECKUX JleTajen
MEXaHU3Ma.

3. Coznate /1Ba BHICOPOJIMKA pabOTHI OyYSHHBIX KYJIa4KOBBIX MEXaHH3MOB B (hopmare avi.
Buneoponnku npuiiokuTh B pa3zei "oTBET Ha 3ajaHue’.

i 1 1

Xawdah | -{0-YohDUfiY

02
023

T - i Gemans xyna+ox. paneps: 01, 021, 8
NI A
kynadok-01-14epmex

Tun_| Mocco | Mocumad

VAT L

NE

EEERR
HHY :;.E
HE

T T Ragpoton CEET)

Pucynok 2. Ueptex Kynauka ¢ mapaMeTpUueCKUMHU 3aBUCUMOCTSIMU
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Pucynok 3. Ueprex ToskaTens ¢ mapaMeTpUYECKUMHU 3aBUCHUMOCTSIMU

3ananue 3.Pacuer HANPSIZKEHHO-1€(DOPMUPOBAHHOTO COCTOSIHUSI TEXHUYECKUX 00BEKTOB B
cpeae Autodesklnventor, ¢ ncnoJib30BaHUEM Cpeldbl JMHAMUYECKOr0 MO/IeTHPOBAHUS U
cpelbl AHAJIN3a HANIPSIKEHUH.

[IpoBecTn aHanu3 HaMpsSKEHHO — Ne(HOPMHPOBAHHOIO COCTOSIHMS KyJlauyka U TOJIKATEJs,
pa3pabOTaHHBIX B MPEAbIAYIIEM 3amaHud. [IpoBecTH NMHAMHYECKOE MOJCIMPOBAHUE Kyjad-
KOBOTO MEXaHW3Ma C 3aJaHHeM Harpy3Ku: KpyTsAuuii mMoMmMeHT Ha kyjauke S0H*M, OceBas
Harpy3ka Ha Toskaresne - 2000H. BeinosHUTE aHanmu3 HaNpsKeHU JeTanei: KyJladka U TOJIKaTe-
71 JUISL IBYX PA3JIMYHBIX MOJOKEHUN KyJayKOBOro MexaHu3ma. COCTaBUTh OTYET, clelaTh BbI-
BOJA 0 paboTtocnocobHocTH aetaneil. OTueT Mo aHanuszy MpenocTaBuTh B Gopmare doc, ¢ BbI-
BoJaMHu 0 paboTtocrnocoOHocTH fetaneid. [IpuBecTu kapTUHBI HanpspKeHUE o Muzecy, koaddu-
[MEHTaM 3araca MpoYHOCTH.

3ananue 4. IlpoekTHpoBaHMe PAMHBIX KOHCTPYKUMH. AHAJIU3 paMm B cpene Autode-
skinventor. PazpaboTka yepre:ka o01iero Buaa.
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CormacHo 3aaHUI0 CIIPOCKTUPOBATE KOHCTPYKIIHUIO 00BEKTa C UCIIOJIB30BAHUEM DJICMEH-

TOB IIPOCKTUPOBAHMUA METAJUIOKOHCTpYKUui Inventor. IlpegycMOTpeTs CBapHbIE COEOUHEHUS

JJIEMEHTOB PaMHOM KOHCTPYyKUMH. IIpousBecT pacdér KOHCTPYKUUU HA CTATHUYECKYIO IIPOY-

HOCTB, BBIBECTH TpaduKu: HANpsHKeHUH, koddduuunenra 3amaca, gepopmaium, ycwimid. Beimo-

HUTbH YEPTEK OOIIEro BUIa KOHCTPYKIIUH C JOOABICHUEM H30METPUYECKOTO BHJIA.

Ilpumep: Tema 1. Cnpoekmuposams nagec

Ucxonubie nanubie: I nomanes HaBeca s, cHeEroBast Harpy3ka Fc, BetpoBast Harpy3ka FB

NB s, M’ Fc, H/m? FB, H/M? Hasec Hag
| 400 300 240 3aHpan)‘-IHOI/I CTaHIIU-
en 6 KoJoH
2 100 200 150 Benxozon m3
TOPrOBOIO IIEHTPA
Tloawne3aom xuoro
3 10 150 80 noma (OKpyTIIoi
hopmbl)
B
4 50 200 100 PIXOZIOM 13
TOPrOBOI0O IIEHTPA

3ananue S. Pazpaborka squcroBoro teja B cpene AutodeskInventor

CornacHo BbIIaHHOMY Y€pTEXY, BBITOJIHUTE 3D MOJENb AeTaau Kak JUCTOBOE TEJIO.

7

g8, cpurven

Baar o W° | W Wb | fiodn wdama |

{lodn. v dama

Hi. W nod.

930002030

DE.02.012 (List1)

DE.02.013 (List3)

DE.02.011 (Karpus)

DE.02.012-01(ListZ2)

DE.02.010(6

(Haw] Micm|

W o,

Todn |2
o Pult

[Paspad[Hcmsstnic
Tl

Tum Macea | Macwmad |

410 1:25

T xormp.

Cdop: 7 Yepmex i

[Aucmod 1

Ha ' omd.

|H warmp,

Ymé.

WorldSkills Russia
2018

7 Konupoian

Fopnan A3

19




214

409

500

230

120
1207

307 _ 118

305

200

I

1230
1200

il

1807

200

50

1200

50

10,5
805

106

49

R7

35

335

3335
3635

762
732

104

o

47

1 HeywaszawHsie donycxu no FOCT30693.1-2002: Hi4, hid, £ IT14/2.

DE02.017

3aganus 6. IIpoexTupoBaHue BaJIOB.

[ Aum T Maren

[ Mrruma®

CornacHo BapuaHTaM Ba,I[aHI/Iﬁ paspa60TaTb BaJl, IIPOBECTHU €TI0 pacyeT. Bremonauts YCPTEK.

3ananue 7 IlpoekTHpoBaHue NUITHIEBBIX M IIMOHOYHBIX COeTUHEHUI.

CornacHo BapUaHTy UCXOAHBIX NAHHBIX BBIIIOJHHUTL COCIMHCHHUEC BaJla U KOJIECA CO HIJIMICBBIM

coequHeHueM (1), co HIMOHOYHBIM coeAMHEHUEM (2).
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3aganue 8. [IpoekTpoBaHme 3y0uaThIX nepenay
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Bemonuuts 3D—Mozens mecTepHy, NpeACTaBICHHOW Ha pUC., U pa3paboTarh Ui HIECTEPHU
3D-mozaens 3yb6uaroro koseca. [lepenarounoe oTHomeHue nmapbl paBHo 2. [IpexycMoTpeTsh BbI-
MOJHEHHE IIMOHOYHOIO 1a3a B 3y04aToM KoJjece.
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3ananue 9. [IpoexkTupoBaHne peMEHHBIX, LIEMHbIX Nepeaay.

CoriacHO MCXOIHBIM JTAaHHBIM CIIPOSKTUPOBATh M PACCUMTATh IEMHYIO MM PEMEHHYIO (3yOua-
TYIO0 TIepeiady ), PacloOKEHHYI0 Ha OBICTPOXOAHOM Baly 3yOuaToii nepenadu ( ¢ mMpeablIyIero
3a1aHus)

Hnoueuoyanvuwvie 3a0nanusn

B6 CEMECTPEC CTYACHTAM BbIAACTCA MHAUBUAYAJIBbHOC 3aJaHUC 10 IPOCKTUPOBAHUIO TCXHUYCCKHA
CJIOKHOTO cOOpOYHOTO y37a (000pymoBaHUs, MalIMHBI). Tpedyercs co3aaTh TPEXMEPHYIO cOOp-
Ky, COCTOSIIIIEH M3 MOJACOOPOK, CO3/1aTh (DOTOPEATMCTUIHOE HM300paKeHHE, aHUMAIIUIO PaOOThHI
BCEro 0O0OPYZOBaHUS CO CIIOKHBIM JIBIDKCHHEM KaMepbl, NMPUMEHEHHEM OcCBelleHus. Pa3pa-
6oTtath paboOUYyr0 JOKYMEHTAIIHIO.

Ilpumepnovie memovt UHOUBUOYANLHBIX 3A0AHUIL:
Pa3paboTka MaHUMYISTOpA 3aIIUTHON TPYOBI CTATb-KOBIIA

Pa3pabotka Tenexku cranb-koBma MHJI3

Pa3paboTka Tenekku NpoMeKyTOYHOI0 KOBIIa
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Pa3pabotka ponukoBoii cekinu MHJI3
PazpaboTka TaHy1Ie-IPaBUILHOW MAIIUHbI
Pa3paboTka x0n01uIbHUKA 3aTOTOBOK

Pa3paboTka MamiMHbI ra30BOi pe3Ku
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7 OneHOYHbIE cpeacrBa 1Jisd IIPOBEACHUSA l'[pOMe)KyTO‘IHOi;I arTTeCTallumn

a) HnaﬂnpyeMble pPe3yJbTaThbl Oﬁy‘lel{l/lﬂ U OICHOYHBIC CPpeACTBA AJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrrecranum:

Crpykryp-
HBIN 2JIEMEHT

KOMIICTCHIIN

[Tnanupyembie pe3yabTaThl
00yueHus

OneHouHbIE CpescTBa

IIK-12 cnoco0HOCTBIO 00ecneYnBATh MOJACJMPOBAHME MAIIMH, YJIEKTPONPHBOI0B, THAPONPHBONAOB, CPEICTB I'MIPOINHEBMOABTOMA-
THKH, CUCTEM, PA3JIMYHBIX KOMILIEKCOB, IPOLIECCOB, 000PY/10BAHUS U TeXHNYECKNX 00beKTOB U TEXHOJOTHYeCKUX MPOLEeccoB € UCI0JIb30BAa-
HHMEM CTAHJAPTHBIX MAKETOB M CPEeJCTB aBTOMAaTH3HMPOBAHHOIO NPOCKTHPOBAHHUSA, NIPOBOJAMTH KCIEPHUMEHThI 0 3aJaHHBIM METOJAMKAM ¢
00padoTKOH M aHAJIM30M pPe3yJIbTATOB

3HaTh

— OCHOBBI TPEXMEPHOTO
MOJICTTUPOBAHUS TCXHUYEC-
CKUX OOBEKTOB H MOJIE-
JTUPOBAHUS TEXHOJIOTHYC-
CKHX TIPOIIECCOB METAalI-
JYPrHYECKUX MAIIWH;

— Bce crocodbl 00paboTKU
Y aHAJIN32 PEe3yJIbTaTOB
MOJICTTHPOBAHHSL.

Hepeuenb meopemudecKux 60npocoé K IK3ameny:

1.

2.

XNk

o

AJTOpUTM MOJENIMPOBAHUS HANPSKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS B  Cpelie
Inventor.

Kakue pesynbrarhl MOJENUPOBAHUS HAIPSHKEHHO-1€()OPMHUPOBAHHOTO COCTOSHUS SIB-
JSIFOTCS. OCHOBHBIMM TSI OTIPEIEICHUsT pab0TOCIIOCOOHOCTH OTAETIBHBIX JieTanen?

Oranbl MPOBEIECHUS HCCIEA0BaHUS HANPSXKEHHO -Ae(QOPMHUPOBAHHOTO COCTOSHUSL O0OBEK-
TOB

Pabota c kamepamu B cpeze InventorStudio. AHUMaI¥sS ABUKEHUS KaMEPHI.

Co3pnanue anumanmu paboTel MexaHusma B cpene InventorStudio.

Coznanne GporopeanrcTUYHOro n3oopaxeHus B cpeze Inventor. UHCTpyMeHTSI.

Co3nanue anumanmu coopku-pa300pku MexaHu3Ma B cpefe Iventor.

Junamuueckoe MonearpoBanue. OCHOBHbIE HHCTPYMEHTHI JUHAMHUYECKOTO MOJEIUPOBa-
HusA B cpene Inventor.

Bunael coennHenunii U cBsi3el B cpelie TMHAMUYECKOTO MOACIMPOBAHUS.

. DKCIIOPT TaHHBIX JMHAMHUYECKOro MojienupoBanus B InventorStudio

Hepeueub meopemuu4yecKux 60npocoes K zauemy

Coznanne HOBOTO (haiina B makete, Inventor




Crpykryp-
HEBIU DJIIEMEHT

[Inanupyemblie pe3yabTaThl

O1ieHOYHBIE CpeNICTBa

00yueHus
KOMIIETSHIINH
2. Haznauenue npoekra B makere Inventor, co3ganue npoekra
3. Cosznanue (aiina geranu, cOOpoUHON eauHUIBI, (aiina yepTexa B cpenax Kommac u In-
ventor
4. Coznmanue poTtopeanucTuaHOro N300paskeHus B cpene Inventor. MHCTpYMEHTEHI.
5. Co3nanue (oTopeanucTUUHOrO H300paxeHuss B cpeae Inventor.
HNHCTpYMEHTBL.
6. Co3nanue aHMManuu cOOpKH-pa3dOpKH MexaHu3Ma B cpene Iven-
tor.
Ymertb — OCYILIECTBIATH NPOEKTU- | [Ipumepnaa 3ad0aua na 3aueme

pPOBaHHE TEXHUYECKUX
00BEKTOB TEXHOIOTHYE-
CKHUX ITPOIIECCOB C UC-
M0JIb30BAHUEM TTPUMEHSI-
EMBIX B METaJLTyprude-
CKOM MAIIMHOCTPOCHUU
CATIP,

—  WCIOJIb30BaTh MPH MPOCK-
TUPOBAHHUU TEXHHUUYECKUX
00BEKTOB BCE CYIIECTBY-
1oIKe OJIOKH M BO3MOXK-
noctu 110.

[TocTpouTth TBEPIOTENBHYIO MOETH IETAIH, H300pakeHHOH Ha pucyHke. Co3aath ee poTopea-
JUCTUYHOE M300paxkeHne B popmare jpg.
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Crpykryp-
HEBIU DJIIEMEHT

[Inanupyemblie pe3yabTaThl

O1ieHOYHBIE CpeNICTBa
00yueHus
KOMIIETCHIINH
6-6(2:1)0Q
2 mecma
@8
B A1
|2
Bil&:1)
5115
|
N
]
A-4(2:1)0
g.5xasres
Ilpumepnasn 3a0aua K IK3aMeHy
IIpoBecTr aHamM3 HaNpsHKEHHO-AE()OPMUPOBAHHOTIO COCTOSIHUS JI€TAIIH, IPEICTaBICHHOMN Ha pU-
CYHKe (BBIILIE).
Bnaners — HaBBIKAMHU pacuera WNunnBunyansHOE 3a1aHUE
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Crpykryp-
HEBIU DJIIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yIbTaThl
00yueHus

O1ieHOYHBIE CpeNICTBa

TeOMETPUYECKHX U  KH-
HEMAaTUYECKUX IapaMeT-
pPOB  METAJTyprU4eCcKUX
MaIuH 1 000pyIOBaHHUS;

— HaBBIKaMH pacuera
re€OMETPHUYECKUX,  CHIIO-
BBIX M TIPOYHOCTHBIX TIa-
paMeTpoB MeTaJLTyprude-
CKHX MalIuH U 000pya0-
BaHMS.

Co3nate TpExMepHYI0 COOpKY, COCTOsIIEeH M3 MOACOOpPOK, co3aaTh (OTOPEATUCTUYHOE H300-
pakeHHe, aHUMAIUI0 pabOThI BCETO 000PYAOBAHUS CO CIOKHBIM JIBIDKEHUEM KaMephl, IPUMEHE -
HUEM ocBeleHus. Pazpaborars pabodyio JOKyMEHTAIHIO.

ITpumepnoe 3ananue. PazpaboTka TeneXKH MPOMEKYTOUHOTO KOBIIIA
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Crpyktyp-
HBII 3JIEMEHT [Inanupyemslie pe3ynbTaThl
OrneHOYHBIE CpeICTBa
o0yueHus
KOMIIETeHIIUN
T —l ™ F b -|1 e — — — =
& |
|- |
I o " .
i T ;
z | ,
Tt &
"; K e
|-
|
1
Hil
il
I
il
i

IIK-15 cnoco0HOCTHI0 NPHMHUMATH Y4acTHE B pad0Tax M0 pacyeTy U MPOEKTHPOBAHNI) MAIINMH, 3JIEKTPONIPUBO/0B, THAPONPHBOA0B, CPEICTB
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Crpykryp-
HEBIU DJIIEMEHT

KOMIICTCHIIN

[Inanupyemblie pe3yabTaThl

00yueHus

O1ileHOYHBIE CpeNCTBA

THIPONMHEBMOABTOMATHKH, CUCTEM, PA3/IMYHBIX KOMILJIEKCOB, ITPOLIECCOB, 060py1‘lOBaHI/Iﬂ N MPOU3BOJACTBCHHbBIX Oﬁ"beKTOB, JaeTajied u y3-
JIOB MAIUHOCTPOUTEJIbHBIX KOHCprKHHﬁ B COOTBETCTBUU C TEXHUIECCKUMU 3AJaHUAMU U UCITOJIB30BAHUEM CTAHAAPTHLIX CPEACTB aBTO-
MaTU3allui NMPOCKTUPOBAHUSA

3HaTh

OCHOBHBIC OTIPEICTICHUS,
TEPMUHOJIOTHIO, TIPUHS-
TYIO B cpelie pa3paboTyu-
koB CAIIP;

OCHOBHEIC 3Tallbl U IIOCIIC-
JIOBAaTEIIbHOCTh CO3/IaHMS
TEXHUYSCKHUX CHCTEM,
LEeNH U 33]]a491 IPUMEHe-
aus CAIIP;

COCTaB U TpeOOBaHUS K
TEXHUYECKUM U
POTPAMMHBIM CPEJICTBAM
ABTOMATU3AINU UHKEHEP-
HOTO TPY/Ia;

OCHOBHBIE IIPUEMBI U Me-
TOMBI BEJICHUS MIPOEKTHBIX
U pacyeTHbIX paboT 1o
COBEPILICHCTBOBAHUIO

Hepeueub meopemuueCKux 60npocoeé K zauemy, IK3ameny:

1.
2.

A A

13.

14.
15.
16.

YpoBHU ciioxHOCTH TapaMmeTpusanuu B cpene Kommac (Inventor).

TeepaotensHOE MosienupoBanue. OCHOBHBIC HHCTPYMEHTBITBEPIOTEIBHOTO MOJICITUPOBA -
HUSL.

OCHOBHBIC HTHCTPYMEHTHI CO3/IaHUS 3CKH30B.

Coznanue neranu B cpene Kommac (Inventor)

Coznanne coopku B cpene Kommac (Inventor).

PenaxtupoBanue neranu u coopku B cpene Kommac (Inventor).

3anaHne TapaMeTpHUeCKuX pa3mMepoB. OTOOpakeHUE pa3MEPOB B ICKU3AX.
[IpoekTrpoBaHKE FTEMEHTOB HA OCHOBE ACKHU3HBIX 0JIOKOB

Co3maHue mapaMeTpUyYecKHX JeTayiei

. Odopmnenue ueprexeit B cpeae Inventor
11.
12.

Co3nanue u pabota co cnenudukamuei B cpeae Inventor

Coznanne paMHOM KOHCTPYKUMM. OTallbl M IOCJIEI0BaTENbHOCTh pacdyera paMHbIX
KOHCTPYKIIHH.

Coznanue neranel U3 JMCTOBBIX MaTepraioB. Onepanuu ¢ JIMCTOBBIM MaTEpUaIOM B cpe-
ne Inventor.

[IpoektupoBanue 3youatsix nepenad B cpeae Kommnac (Inventor).

[IpoexTrpoBaHue BaJIOB U pacyeT Ha MPOYHOCTH BajIoB B cpeze Inventor.

Coznanue U pacueT pa3beMHBIX CoeIMHEHUI B cpene Inventor.
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Crpykryp-
HEBIU DJIIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yIbTaThl
00yueHus

O1ieHOYHBIE CpeNICTBa

MaIluH 1 000py10BaHUs
METaJIITyprudecKoro
IIPOU3BOJCTBA METOAAMMU
KOMIIBIOTEPHOI'O IPOEKTHU-
pOBaHUs

Ymern

— [PUMCHATb MCTOIBI
KOMITIBIOTCPHOTI'O ITPOCKTHU-
poBaHus IPU CO3AAHUU U
MOJCPHU3AIUN TCXHHUYC-
CKHX U TCXHOJOTHUYCCKUX
KOMIIJIICKCOB ,

— TMPOBOJIHUTH BBIYHUCIICHHS C
NPUMEHEHHUEM YUCIICHHBIX
METO/IbI pacueTa MeTal-
JypPruyecKuX MallvH U
o0opyaoBaHus U 000CHO-
BBIBAaTh PAllMOHABHBIN UX
BBIOOD;

—  aHAIMU3UPOBATH, CHHTE3U-
pOBaTh U KPUTHUECKU pe-
3I0MHPOBATh MOJTYYEHHYIO

Ilpumepnvie 3a0auu K 3auemy, IK3ameHy

3aoanue. TTocTpouTh TBEPAOTETHHYIO MOECIH IETATH

2 |

Xaudah |~|g-¥onDuFin

pasmeps: 01, 02, B

Kkynaqox-01-14epmex

29



Crpykryp-
HEBIU DJIIEMEHT

[Inanupyemblie pe3yabTaThl

O1ieHOYHBIE CpeNICTBa

00yueHus
KOMIIETeHIIUN
MH(POPMALIUIO C HCIIOB30-
BaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI
Brnaners NPaKTUYECKUMHU HaBbI- WuauBuyansHoe 3ajaHue

KaMH TI0 aJanTaIuy BUP-
TyaJIbHBIX CPEJICTB AJIs
CAVMHUYHBIX JIeTajeH U y3-
JIOB;

HpaKTH‘IeCKI/IMI/I HaBBbI-
KaMH 110 aJIalTaliyi BUP-
TyaJ'IBHI)IX Cpe)ICTB JJIA
HYKJ] KOHKPETHOTO
MIPOU3BOJICTBA

Coznath TpEXMEpHYIO COOpPKY, COCTOAIIEH W3 TOACOOPOK, CO3/1aTh (OTOpEATHCTUIHOE H300-
paskeHHe, aHUMaIno paboThl Bcero 000pyI0BaHUS CO CIIOKHBIM JIBI)KEHHUEM KaMephbl, TpUMeEHe-
HUeM ocBemieHus. PazpaboraTs pabodyro TOKyMEHTAIHIO.

ITpumepHoe 3ananue. PazpaboTka TeneXKH MPOMEXYTOUHOTO KOBIIA
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Crpykryp-
HEBIU DJIIEMEHT

KOMIICTCHIIUN

[Tnanupyemblie pe3ybTaThl
o0yueHus

OrneHOYHBIE CpeICTBa
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0) IlopsiioK poBeAeHUs POMEKYTOYHOM aTTEeCTALIMM, I0KA3aTeJId U KPUTEPUH olle-
HUBaHHSA:

[IpomexyTtounas atrecranus no aucuuiinHe « CAIIP» BkitouaeT TeopeTHuecKkre BOIpo-
CBbl, TI03BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00YyYaIOIIMMUCS 3HAHUM, U MpaKTHUYECKHEe 3aja-
HUS, BBISBIISIIOIINE CTETIEHb C(POPMUPOBAHHOCTH YMEHHH U BIIJICHUN, TPOBOIUTCA B (hopMme 3a-
4eTa, K3aMEHa U 3aIUTHI KypCOBOTO ITPOEKTA.

3ayer Mo JaHHOM AMCIUILTMHE MPOBOJUTCS B YCTHOM (hopMme, BKIOUaeT | TeopeTHuecKuit
BOIIPOC ¥ OJHO IPAKTHYECKOE 3aJaHNUE.

DK3aMeH MO JaHHOW JAMCLUILIMHE MPOBOJUTCS B YCTHOM (hopMme, BKIIIOYAET 2 TeOpeTuye-
CKHX BOIIPOCA ¥ OJJHO MTPAKTHUECKOE 3aJjaHHeE.

Iokazamenu u Kpumepuu oueéHuesanusl zauema:

— «3a4TeHO0» CTaBUTCS, €CIIM 00YyUaOIIUICS TTOKA3bIBACT CIA0bIN YPOBEHHh 3HAHUM OCHOB-
HBIX TIOHATUH M ONpENENICHUH, YMEHUN NPUMEHSATh COBpEMEHHbIE 00pa30BaTENbHbIE TEXHO-
JIOTUH, HCIIOJIB30BATh HOBBIE 3HAHWUS U YMEHUS, KOPPEKTHO BbIpaXXaTb U apryMEHTHPOBAHHO
00OCHOBBIBaTh IOJIOKEHHSI NPEAMETHON 00JIaCTH 3HAHHWS M BIAJACHUSA NPO(ECCHOHATBLHBIM
SI3BIKOM MIPEIMETHON 00JIaCTH 3HAHMSL.

MeToauuecKkue PEeKOMEHIAIUHA AJISA MOATOTOBKHU K 9K3aMEHY

JUis MOATOTOBKM K 9K3aMEHY W 3a4eTy HEOOXOIUMO U3YyYUTh TEMbl JIEKUUH U TeMbl IS
CaMOCTOSITEJIFHOTO M3YUYEHHs C UCIIOJIb30BAHUEM OCHOBHOM, OMOJIHUTEIBHON JUTEPATYphl Me-
TOJIMYECKUX YKa3aHUH, a TaKKe MHTEPHET-pecypcoB (II. 8).

Iokazamenu u Kpumepuu OUeHUuBARUA IK3AMEHA?

— Ha OLEHKY «OTINYHOY» (5 0aJUI0B) — 00yJaIOUIHIACS JEMOHCTPUPYET BBICOKHH YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTUYECKOE U INIyOOKOe 3HaHKE yue0-
HOT'O MaTepHaja, CBOOOIHO BHITOIHACT MPAKTHUECKUE 3a/1aHus], CBOOOIHO OTIEPUPYET 3HAHH-
SIMHU, YMEHUSMHU, TIPUMEHSET UX B CUTYalIUAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xopo1oy (4 6aya) — o0yyaromuiicsi IeMOHCTPUPYET CPEIHHUI ypOBEHb CHOpMHU-
POBaHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHHSI, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCSl HE3HAYH -
TeJIbHBIE OIIMOKH, HETOUHOCTH, 3aTPYJHEHUS IPU aHATMTUYECKUX OIEpaIusX, IepeHoce 3HaHUH
Y YMEHHIA Ha HOBBIE, HECTaHIAPTHBIE CUTYAaIINH.

— Ha OLIEHKY «YJOBJIETBOPUTENIbHOY (3 Oansa) — 00yyaromuics 1eMOHCTPUPYET TOPOTOBBII
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUHI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUITUH TOITYCKAIOTCS
OLIMOKH, MPOSBISAETCA OTCYTCTBUE OT/AEIbHBIX 3HAHUH, YMEHHI, HABBIKOB, 00y4JaroLI1iics UC-
IIBITHIBAET 3HAUNUTENbHbBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHMSIMU 1P UX TI€-
pEHOCE Ha HOBBIE CUTYyallUH.



— Ha OIICHKY «HEYIOBJIIETBOPUTEIHHO» (2 6aria) — 00yJaromuiicss AeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHIecKoro MaTepuana, TOMyCcKaeT CyleCTBEHHbIC OIMOKH, HE MOXKET T0-
Ka3aTbh UHTCIJICKTYAJIbHBIC HABBIKU PCHICHUSA IMTPOCTHIX 3a1a4.

— Ha OLCHKY «HCYAOBJICTBOPUTCIIBHO» (1 63..]'IH) - 06yanOL[II/II>'IC$I HC MOXCT IIOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BCACHUA U 00BICHEHHS I/IH(l)OpMaI_II/II/I, HE MOJKCT IMOKAa3aThb UHTCIIJICKTYAJIbHBIC
HAaBBIKW PCIICHUSA ITPOCTHIX 3a/1a4.

8 YueOHO-MeTOoAMUYeCKOEe M NH(POPMALMOHHOE 0O0eceYeHrue TUCIUIIMHBI.

a) OcHoBHas JIUTEpaTypa:
1. Iloxunaes, 0. A. KommnpoTepHOoe MOACIMPOBAHUE M CO3JaHUE IMPOCKTHO-KOHCTPYK-

TOPCKOM JOoKyMeHTanuu B MamuHocTpoenun cpeactBamu CAIIP. UmxenepHas wu
koMrbroTepHas rpaduka B Autodesk Inventor, AutoCAD : yuebnoe nmocobue. Y. 1 / 1O.
A. Iloxunaes, E. A. CuctynoBa, O. M. Bepemeii ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 snektpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpanHa. - URL: https:/
magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/
1/1130327/2525.pdf&view=true (nmata oOpamenus: 04.10.2019). - MakpooObekr. -
TexkcT : anexTpoHHbIN. - CBeneHus qoctynHsl Takke Ha CD-ROM.

0) JlonmotHuTE/ILHAS JIMTEPaTypa:

1. T'op6atiok, C. M. KoHcTpyupoBanue MamuH ¥ 00OPYIOBAaHUS METAJUTyprHYeCKHX
pou3BoICTB. OCHOBBI TPEXMEPHOTO aBTOMATU3UPOBAHHOTO KOHCTPYUPOBAHHUS JIETATICH U y3JI0B
MaIluH ¢ nomouibio nporpammel Autodesk Inventor. Y. 2. IIpoektupoBaHre cOOPOYHBIX €AMHUIL
¥ aHUManus jaetainei u coopok : yueoHoe mocoodue / C. M. I'opbatiok, A. B. Kamenes, JI. M.
I'myxoB. — Mocksa : MUCHUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Texkcr : aiiek-
TpoHHBIH // Jlanb : 3nekTpoHHO-OMOIMOTeuHas cuctema. — URL: https://e.lanbook.com/reader/
book/2077/#1 (nata obpamenusi: 02.10.2020). — Pexxum noctymna: 11 aBTOPU3. MOJIb30BATENEH.

2.CaBenbeBa, M. A. UmxkenepHas rpaduka. MojenupoBaHue WU3ACTUNA U COCTaBICHUE
KOHCTpYKTOpCKOM nokyMmeHTauuu B cucreMe KOMITAC-3D : yyeGHoe mocobue / U. A. Case-
neeBa, B. U. Kagomnukos, U. [I. Kagomnaukosa ; MI'TY. - Maruutoropck, 2010. - 186 c. : wi.,
TalII., CXCMBEL. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true (mara oOpareHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 31eKTpOHHBIN. - IMeeTcs meyaTHblii aHAIOT

3.Komnerorepnas rpaguka B CAIIP : yueObnoe nocodue / A. B. Ilpuemsiies, B. H. Kpy-
ToB, B. A. Tpesnb, O. A. KopmakoBa. — Canxkrt-IlerepOypr : Jlans, 2017. — 196 c¢. — ISBN
978-5-8114-2284-5. — TekcT : 2neKTpOHHBIH // JIaHb : 3JIeKTpOHHO-OUOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/reader/book/90060/#1 (mara oOpamenus: 02.10.2020). — Pexum
JOCTYyTA: JUTsl aBTOPH3. TTOJIb30BATEICH.
4.T'opOatiok, C. M. JleTanu MalvH 1 OCHOBBI KOHCTpyHpoBaHus : yueonuk / C. M. 'opba-
TIOK. — Mocksa : MUCHUC, 2014. — 377 ¢. — ISBN 978-5-87623-754-5. — TekcT : 31€KTpOH-
Hbll // Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/reader/book/
116846/#1 (nata oopamenus: 02.10.2020). — Pexxum mocTyma: ajisi aBTOPH3. TIOJIb30BATEIICH.

B) MeToanueckue yKazaHus:
1. Cxypuxuna, E. b. Pe300Bble U cBapHBIE coeuHeHus : yuebHoe mocobue / E. b. Ckypu-

xuHa, C. FO. Cobuenko ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 3eKTpoH. ONT. JUCK
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https://e.lanbook.com/reader/book/116846/#1
https://e.lanbook.com/reader/book/116846/#1
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https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://e.lanbook.com/reader/book/2077/#1
https://e.lanbook.com/reader/book/2077/#1

(CD-ROM). - 3arn. ¢ turyn. skpana. - URL: https:/magtu.informsystema.ru/uploader/

fileUpload?name=2431.pdf&show=dcatalogues/1/1130137/2431.pdf&view=true

(mara

obpamienus: 09.10.2020). - MakpooObekT. - Teker : 31neKTpoHHBIN. - CBeleH s TOCTYIHBI

Takxe Ha CD-ROM.

2. Meroauyeckue yKa3aHHs IO BBIMOJIHCHHUIO WHIAWBUIYAIBHBIX 33JaHUI MPEJICTABICHBI B

MpUIIOXKeHuu 1.

3. MCTOI[I/I‘IGCKI/IC YKa3aHHs 110 BBIIIOJTHCHHIO ITPAKTUYCCKHUX Sa,Z[aHI/Iﬁ IMpCACTABJICHLI B ITPHU -

JIOKEHNH 2.

r) lIporpammuoe o0ecnieuenne u UHTEpHET-pecypceb:

IIporpammHoeobecnieyeHue

HaunmenoBauuel IO

NesoroBopa

CpOKAeHCTBUSITUIICH3UN

MSWindows7Professional(msikinaccoB) |[-1227-180108.10.2018 11.10.2021
MSOffice2007Professional Nel1350117.09.2007 0eccpouHo
CcBOOOTHOPACTIPOCTPAHSI-

FARManager exoel1O 6eccpoyuHo
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9 MaTtepuajibHO-TeXHU4YECKOe o0ecnedeHne JUCHUIIHHBI

[Tepedyenp yueOHO-METOAMUYECKUX MAaTEPHAJIOB U CPEICTB OOYUYCHHUS

Tun u Ha3BaHKe ayUTOpUU

OcHaleHnue ay tuTopun

VY4eOHbIe ayAUTOPHH IS
MIPOBEICHUS 3aHITUI
JICKIIMOHHOT'O TUTIA

MynbTMeIHHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
NpeCTaBIeHUs HHPOPMALIUH.

VYuebHble ayIMTOPUH IS
pOBEJCHUS 1TaOOPaTOPHBIX
3aHATHUH, TPYNIIOBBIX U
WH/IMBUAYAJIbHBIX KOHCYJIbTALIUH,
TEKYILEro KOHTPOJIS U
POMEKYTOUHON aTTeCTALUU

MynbTHMeIHIHBIE CPEACTBA XPAHEHHUS, ITEpeaadu U
MpeACTaBICHUS HHHOPMAITIH.

Komrutekc TecToBbIX 3aaHUM 1)1 IPOBEACHUS
MIPOMEKYTOUHBIX B PYOEKHBIX KOHTPOJIEH.

[lomewmenus ns
CaMOCTOSITENIbHOU PabOTHI
o0ydaromuxcs

[lepconanbubie koMmnbroTepsl ¢ makerom MS Office,
BBIXOJOM B IHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CpeLy
YHHUBEPCHUTETA

HOMGHIGHI/I?I AJI XpaHCHUSA U
pOPUIAKTHIECKOTO
o0cmy>XuBaHusl y4eOHOTO
000pyI0BaHUS

kadsl Anst XxpaHeHUs] y4eOHO-METOANYECKOMN
JOKyMEHTAIIH, yaeOHOT0 000pyI0BaHHS U Y4eOHO-
HarJSIIHBIX [TOCOOMHA.

JlexumoHHbIN 3a71, 000pYAOBaHHBIM COBPEMEHHON NMPE3EHTAIlMOHHON TEXHUKOHN (Ipoek-
TOP,dKpaH, HOYTOYK).

KommnbroTepHble Ki1acchl, 000pyJ0BaHHbIE COBPEMEHHOW TEXHUKOW U MeOeIIbIo 1JIs IPOBe-
JeHUs MPAKTUYECKUX WIIM JIabopaTopHbIX 3aHATHH. KoMmbloTepsl 00beAMHEHBI B JIOKAJIbHYIO
CeTh C BBIXOJOM B VIHTEpHET M 3JEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CpEy YHU-
BEpCUTETA.
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TTPUJIOXKEHUE 1
Memoouueckue ykazanus no 6blNOJIHEHUI0 UHOUBUOYATIbHO20 3A0AHUA

NunuBunyanbHOE 3alaHME BBIMOTHSAETCS OOYYarONIUMCsl CaMOCTOSITENIBHO IO/ PYKOBOJI-
cTBOM IMpenoasatess. [Ipu BeImomHEeHNH 3a1aHus 00y4arOIUNACs JODKEH MOKa3aTh CBOE yMe-
HUE paboTaTh C HOPMATUBHBIM MAaTEPUATIOM U APYTHMH JIUTEPATYPHBIMA UCTOYHUKAMH, a TAKKE
BO3MOXXHOCTh CUCTEMAaTHU3UPOBATh M aHATTU3UPOBATh (PAKTHUECKUN MaTepHal U CAMOCTOSTENEHO
TBOPUYECKU €r0 OCMBICIIUBATb.

B Hauane u3ydeHUs MUCHUIUIMHBI MPEMOaBaTellb MpeasiaracT o0ydJaroIiuMcs Ha BBIOOD
NepeyeHb TeM WHAMBHAYAJIbHBIX 3aaHuil. OOywaromuiics CaMOCTOSITENIbHO BBIOMpPAET TEMy.
CoBmajzieHne TeM y CTYJEHTOB OJHOW y4eOHOUW rpymmbl He momyckaetcs. [locie BiOopa Tembl
npenojaBaresib GOpMyIUpYyeT 3aJaHue MO WHANBUIYyAIbHOMY 3aJaHUI0 U PEKOMEHIYET Iepe-
YeHb JIUTEpPaTyphl Ui €€ BbINOJHEHUS. VICKIIOYMTENbHO Ba)KHBIM SBIISETCS HCIOJIb30BaHHE
I/IH(i)OpMaHI/IOHHBIX HCTOYHUKOB, 4 UMCHHO CUCTEMBI ((I/IHTepHeT».

[IpenonaBatenb, mpoBepuB padOTy, MOXKET BO3BpPAaTUTh €€ I JOpaOOTKH BMECTE C
MMCbMEHHBIMU 3aMedaHusiMu. CTYJIEHT JO0DKEH YCTPAHUTh MOJYYEHHBIC 3aMEUYaHUsI B YCTAHOB-
JIEHHBIN CPOK, TTOCJIE Yero paboTa OKOHYATEIIHHO OIICHUBAETCSI.

JIyist BBITIOJIHEHUSI WHIUBUYAIBHOTO 3a/aHus HeoOxoaumo 3HaHue ctanaaptoB ECKJ,
JIEKIIMOHHOTO MaTepHalia, METO/I0OB pacyeTa U MPOEeKTUPOBaHMs Ha 0a3e MPOrpaMMHBIX MMAKETOB
Kommnac-3D, Inventor.

3a/iaHue BBIMOIHSIETCS [OJI PYKOBOACTBOM IIPEIOAaBaTesis, B Mpoliecce ee HanucaHus 00y-
YaIONTUICS pa3BUBAET HABBIKM K HAYYHOH paboTe, 3aKpervisisi U OJJHOBPEMEHHO PaCIIUpss 3Ha-
Hus. [Ipy BEINOTHEHNH WHAMBHUAYAIBHOTO 33/1aHUs O0YUaIOIUICS JOKEH MOKa3aTh CBOE yMe-
HUe paboTaTh ¢ HOPMAaTUBHBIM MAaTEPHAJIOM U APYTUMU JIUTEPATYPHBIMU UCTOYHUKAMHU, a TAKXKe
BO3MOXXHOCTh CUCTEMAaTHU3UPOBATh M AaHATTU3UPOBATH (PAKTHUECKUN MaTepHall U CAMOCTOSTENEHO
TBOPUYECKU €r0 OCMBICIIUBATb.
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IMPUJIOXEHUE 2
Mertoauyeckue yKa3aHus 110 BBINOJHEHHIO PAKTHYECKHX 3aJaHUI

[IpakTrueckue 3a1anus MO MOCTPOSHUIO TBEPAOTEIBHBIX JI€TaJeH, y3JI0B U UX pacyeTy B
cpeae Komnac v MHBEHTOP BBITIOIHSAIOTCS MO3TAMHO HA MPAKTUYECKUX 3aHATUSIX U CIIAIOTCA
B KOHIIE 3aHITHUH.

Bo Bpewms 3aHATHI HY>)KHO OY€Hb BHUMATEIBHO CIYIIATh, CIEAUTh HA DKpPaHE MPOEKTOpa
MoCJea0BaTeNbHOCTh co3faanus aetaineid B CAIIP u moBTOpATH 3a mpenojaBaresieM 3a CBOUM
KOMITBIOTEPOM. B ciyuyae BO3HMKHOBEHMI BOIIPOCOB WJIM 3aTPYJHEHUMN MPU BBINOJIHEHUU pa-
00ThI, OOpaTUTHCS 3a MOMOIIBIO K IpernojaBaresnito. JloMa >kemaTenbHO TaK K€ 3aHUMAThCS
CaMOCTOSITENIFHO, WCIONB3Ysl PYKOBOJACTBA MOJIb30BaTelsl M ydeOHble MaTepuaibl Autodesk
Inventor, Komnac, pist Hauydiero 3akpersieHrs HaBbIKOB OCTpoeHus U pacyeToB B CATIP.

OOuwmii mopsoK BeImosHeHUs padoT B Autodesk Inventor

1. 3amyckaetcst mporpamma Autodesk Inventor.

2. Co3snaetrcsa HOBBIN PoekT "MMst mpoekTa" B Manke nojab30BaTesl.

3. Co3pgaeTrca Moielib EPBOM AETaNH.

l. Pucyercs acku3 u co3gaercs nepBbli 3CKU3HbIA KOHCTPYKTUBHBIN
AJIEMEHT, KOTOPbIN OyAeT ABIATHCSA OA30BBIM.

2. Mogens netanu JONONHAETCS APYTUMHU 3CKU3HBIMU 3JIEMEHTAMU:
BBIPE3aMH, BBICTYIIAMH U T.II.

3. DOpMHUPYIOTCS TUTIOBBIE 3JIEMEHTHI: (hacKH, CKPYTJICHHs, OTBEPCTHUS, pE3b-
OBL U T.1.

4. Mopens aeranu coxpaHsercss B paboyeM IpOoCTPaHCTBE MPOEKTa B daiiie ¢
pacupeHuemM .ipt.

4. AHAJIOTMYHO CO3AAIOTCS JPYTHUE JACTalu y3Ja.

5. OcymiecTBisieTcs: OTYET MO paboTe MPeroaaBaTeio.

OcHOBHbIE MOJOXKEHUS 0 Havaay paboTsl B IHBeHTOp

Autodesk Inventor — CAIIP cpemHero ypoBHS, TpeAHa3HAUYCHHAs ISl TPEXMEPHOTO
TBEPAOTEIBHOTO MOJICTTUPOBAHMS TEXHHUECKUX OOBEKTOB.

Cucrema To3BOJISIET CO3/1aBaTh MOJEIN OTMIEIBHBIX JETANCH, OCYIIECTBIATH COOPKY CIIOXK-
HBIX M3JICTIUI U3 MHOXKECTBA JeTallel, MOJIy4aTh YePTEekKHU JeTaield 1 COOPOUYHBIX y3JI0B, MPOU3-
BOJHTH PAacyeThl HA IPOYHOCTH, & TAKIKE peliaTh MHOKECTBO JIPYTHX 3a/1a4 MPOIecca MPOCKTH -
pOBaHMUS.

Jlerans — TpexMepHasi TBEpJOTEIbHASI MOJICTh OTACIBLHON JETalld TEXHUYECKOH CHCTEMBI,
BocnpuHUMaemas B cucreme Autodesk Inventor kak enquHBIN 00BEKT, KOTOPBIA MOKET BXOJIUTH B
cocTaB COOPKHU.

TBepnoTenbHbIe ACTaTl OOBIYHO MOTYYArOT HA OCHOBE 3aMKHYTBHIX IUIOCKUX KOHTYPOB
MyTeM WX BBIJIABIIUBAHUS, BPAIICHHS, TIPOABIKCHUS 10 TPACKTOPHH, TICPEMEIICHUS 110 CCYCHU -
sm. Tak, HapuMep, BBIAABIUBAHUEM OKPYKHOCTH MOKHO TOJTYYUTh MUIUHAP. TOT ke HUIHHIIP
MOYKHO TTOJTYYHTh BpallleHUEM MPSIMOYTOJIbHUKA BOKPYT €ro ctopoHsl Ha 360°. ITlocne co3nanus
TBEPAOTO Telia ero (OpMy MOXKHO YTOUHSTh, UCTIONB3YsT KOMAH/IbI pEAaKTHPOBAHUS.

Mopenu netaneit COXpansroTes B (paityiax ¢ pacmupeHuem .ipt.
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DCKH3 — ITO TEOMETPUIECKOE U300paKeHNE, CO3AHHOE U3 OTPE3KOB MPSIMBIX, IyT, OKPYXK-
HOCTEW, KpUBBIX JUHUN. PaznuyaroT miockue uinu 2D 3CKM3bl U MpOCTpaHCTBEHHBbIE Wik 3D ac-
Ku13bl.

DCKU3bl HCHOJB3YIOTCSI B Ka4€CTBE OCHOBBI JUISl CO3/IaHUSI U PENAKTUPOBAHUS MOJECIH
TBEPAOTEIbHOM IETAIIH.

CyuiecTByOT CleyOIINe BUIBI TUIOCKOCTEN JUIsl CO3/IaHUSI 3CKU30B.

1. [Tnockoctn XY, YZ, XZ npocTpaHCcTBa NPOEKTUPOBAHUS.
2. JItoObie rpaHu CyIIECTBYIONUX TBEPAOTENBHBIX 0OBEKTOB.
3. CrenmanbHble paboyrie MIOCKOCTH, MPEIBAPUTEIHLHO MOCTPOCHHBIE CPEeICTBAMU

cuctembl. HoBy10 pabouyio MIOCKOCTh MOYKHO MOCTPOHTD, UCIIONB3YS T'paHu, pedpa, BEPIIUHBI
TBEPAOTENIBHBIX OOBEKTOB, CO3/IaHHBIE paHee paboune MIOCKOCTH, OCH U TOYKH, a TAaKKE OCH U
MJIOCKOCTH CUCTEMbI KOOPJAMHAT.

B nHauane paGoThl MO CO3JaHUIO HOBOW J€TalH IUIOCKOCTHIO ACKM3a OOBIYHO CTAHOBUTCS
wiockocTs XY. B panpHelieM, B KauecTBe IUIOCKOCTH 3CKH3a MOXKET OBITH BBIOpaHa Jro0ast
rpaHb CYIIECTBYIOIIEH AeTanu Win pabodas MI0CKOCTh, PACIIONOKEHHAs! B IPOCTPAHCTBE MPOU3-
BOJIBHBIM 00pa3oMm.

CriocoObl MOCTPOCHUS TEOMETPUUECKUX DIIEMEHTOB

Mo03KHO KCIIOB30BATh JIBA CIIOCO0A MOCTPOEHUS FIEMEHTOB (TOYEK U JTMHUI) 3CKU3a.

1. Hcnonb30BaHne cTaHAAPTHBIX HHCTPYMEHTOB IMOCTPOCHHS T€OMETPUUYECKUX TIPH-
MUTHBOB: OTPE3KOB MPSIMBIX, YT, OKPYKHOCTEH, MHOTOYTOJIbHUKOB H T.]I.

2. [IpoerupoBanue pedep, BEpIIMH, KOHTYPOB UMEIONIUXCS JIeTANIeH HA TUIOCKOCTh
ACKH3a ¢ ToMoIbi0 CTUIIM JIMHUNA SCKU3a

DTarbl CO3aHus ICKU3a

PaboTa mo mocTpoeHHI0 ACKH3a pa30MBAETCS Ha HECKOJBKO 3TaloB, HA KaXKJIOM U3 KOTO-
PBIX TIPOMCXOIUT MOCTEIIEHHOE YTOYHEHHE Pa3MepOB U ()OPMBI ICKH3A.

1. [lepBoHayanbHO CO3/1aI0T MPUOIMKEHHYIO (POPMY KOHTYPOB 3CKH3a C MOMOIIBIO
«Mblmy. B mporiecce co3maHus 3cku3a Ha OOJBIIYI0 YacTh €r0 SJEMEHTOB aBTOMATHYECKH
HAKJIa/IbIBAIOTCS OTPAaHUYCHUSI.

2. 3aTeM HaKJIaJbIBAIOT JOIMOJHUTEIbHBIE OTPAHWYCHUS Ha AJIEMEHTBI ICKH3a, CBS-
3BIBAIOIIME BCE TE€OMETPUUYECKUE DIIEMEHTH B OJIHY KOHCTpyKIuio. [Tocne aToro mepemenieHue
OTJENbHBIX AJIEMEHTOB HE JTOJKHO MPUBOIUTH K UCKPUBIIEHUIO (DOPMBI 3CKU3a.

3. Ha 3akmrounTenbHOM 3Tare 3a1alo0T pa3Mepsl (pa3MepHbIe OrpaHHueHus ), ooecre-
YUBAIOIINE OKOHYATEIbHBIN BUJ SCKU3A.

Coznanue MoJeNnu TBepAOTEIbHON AeTalln

Coznanne Moenu TBEPAOTEIbHON JeTall HAaYMHAETCS Cpa3y Mocie 3aKPBITUSl CPelbl MO-
CTPOEHUS ICKU3a.

OO0mue cBeieHNs 0 KOHCTPYKTHBHBIX 3JIEMEHTAX

TBepaoTenbHas MOJENb JI€Tald COCTOMT U3 KOHCTPYKTUBHBIX 3JIEMEHTOB. Bce KOHCTpyK-
TUBHBIE AJIEMEHTHI JETalu OTOOpaXkaroTcs B Opaysepe moaenu. Tak IMUIMHAPUYECKUNH MHOTO-
CTYIEHBIATBIM Bajl, IIOJyYCHHBIM OJHOM OIEpallMed - BPALIEHHEM 3CKH3a, MOKET paccMar-
pUBATBCS KaK JeTallb, COCTOSAIIAS U3 OJTHOTO KOHCTPYKTUBHOTO 3neMeHTa "Bpamenue 1". Ecnu
Ha BaJly BBIMOJHSAETCS IIMOHOYHBIM Ma3 — TO 3TO BTOPON KOHCTPYKTHBHBIM DJIEMEHT JETaH.
dacku Ha KPOMKaX BaJjla — TPETUH AJIEMEHT U T.J1. KOHCTPYKTUBHBIM 3JIEMEHTOM MOXKET SIBJISITh-
Cs HE TOJBKO 4YacTh JETald, HO M Pa3IM4YHbIE "HEBEIIECTBEHHBIE" AJIEMEHTHI, UTPAIOIIHE
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BCIIOMOTATENBHYIO POJib, HAPUMEP, JOMOJHUTENbHAs paboyast MIIOCKOCTh JJIS IIOCTPOEHUS 3C-
KM3a KOHTYypa IIMOHOYHOIO I1a3a.

B3anmoneicTBre 3CKU3HBIX 3JIEMEHTOB

IIpu co3gaHuM ACKU3HBIX JIEMEHTOB HEOOXOIMMO yKa3bIBaTh, KAK HOBBIM 31€MEHT OyAeT
B3alMO/ICIICTBOBATh C JPYTMMHU PAHEE CO3JaHHBIMU KOHCTPYKTHBHBIMHU 3JIeMEHTaMu. MoeT
OBITH TP BUJA TAKUX B3aUMOJICHCTBUM.
1=]] O0bemunenue (Join). Ilpu BBIMONHEHUU ONEpalii OObETUHEHHSI HOBBIA ICKH3HBIN

AJIEMEHT 00beANHAETCS (CIIMBAETCs) C APYTMMHU JIEMEHTaMU JIeTalH.
=) Boruuranue (Cut). Ilpu BeIlYUTaHMM 3CKHU3HOTO 3JIEMEHTa OH yjaajseTcs: ¢ oOpa3oBa-

HUEM TIOJIOCTU HA MECTE €ro MepeceueHus: ¢ APYruMHU dneMeHTamMu. [lpyu BbluuTaHuM 1H-
JIMH/IPA MOXHO MOJIYYUTh MJIMHIPUYECKOE OTBEPCTHUE B TBEPJIOM TEJIE.
Hh [Tepeceuenue (Intersect). [Ipu mocTpoeHun nepecedyeHus OCTaeTCa TOJBKO Ta 4acThb

ACKU3HOTO AJIEMEHTa, KOTopas sBJseTCs O0IIel ¢ APYTUMU dJIEMEHTaMH.

TumnoBbie KOHCTPYKTUBHBIE AJIEMEHTHI

Tunosble (MHOTOAA UX HA3BIBIOT pa3MeliaeMble) KOHCTPYKTHUBHBIE AIIEMEHTHI CO3at0TCs
Ha 0a3e yXke CyIIeCTBYIOUINX KOHCTPYKTUBHBIX JIEMEHTOB, IOATOMY BCE OHH SIBIISIFOTCSI 3aBU-
cUMbIMU sieMeHTamu. [Ipu ynanennn 6a30BOro sieMeHTa TUIIOBbIE 3JIEMEHTHI yaaatoTcs. OHu
He TpeOyIOT Uil CBOETO MOCTPOCHUS IPeABAPUTEIBHOIO CO3/JaHUs ICKU3a. Tak, Harpumep,
TUTIOBBIM KOHCTPYKTHUBHBIM 3JIEMEHTOM SIBJsieTCs packa, CHUMaeMasi C OCTPOH KPOMKH 3C-
KHM3HOTO 271eMeHTa. 1o CyTH, TUIOBBIE 2JIEMEHTHI OTPAKAIOT ONEPALMU PEJAKTUPOBAHUS
TBEPAOTENbHBIX JeTaleil: CHATHE (PacoK, CKpyTIieHne, 100aBlIeHne OTBEPCTHIA, Hape3aHHe pe3b-
Obl, pa3pe3aHue JeTajei u ap.

Maccussl
KoHCTpyKTHUBHBIE 3JIEMEHTHI, OTHOCAIINECS K MACCHBAaM, UCIIONB3YIOTCS I Pa3MHOKe-
HUS CYIIECTBYIOIIMX KOHCTPYKTHUBHBIX JJIEMEHTOB JIETAJIM, a TAK)Ke Tell. B pe3ynprare momiy-
YaeTcss MHOKECTBO JIeMeHTOB. JIF000# 31IEMEHT U3 MOTYYEHHOTO MHOKECTBA MOXKET OBITh
MO/IABJICH, U HE OyIeT OTOOpa)kaThCsl B MOJICIIH.

[TpsimoyronbHbIi MaccuB. [IpsSAMOYTOIbHBIA MACCUB CO3/1a€TCS U3 CYIIECTBYIOIINUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB WJIH TeJl. MOXKHO CO371aTh KaK OJTHOMEPHBIN, TaK U TBYMEPHBIN
MAacCHB.

KpyroBoii MaccuB. B kauecTBe ocu KpyroBOro MaccuBa MOTYT BbICTyIaTh pedpa u ocu
KOHCTPYKTHUBHBIX 3JIEMEHTOB.

3epkanbHOE 0TOOpaXkeHHEe. 3epKalbHOE OTOOpaKeHNE KOHCTPYKTHUBHBIX 3JIEMEHTOB OTHO-
CUTEIILHO BBIOPAHHOM IJIOCKOCTH. B KadecTBe MI0CKOCTH 0TOOpaKEHUSI MOKHO BBIOpaTh pado-
9YI0 IJIOCKOCTh, JINOO JTFO0YI0 TpaHb ACTaJH.

Pabouwne 3:meMeHThI
K pabounm snemeHTaM OTHOCSTCS paboyasi IIIOCKOCTh, padouasi och, paboyas Touka u
nosib3oBatenbckas cucrema koopauHat (IICK).

Paboune »71eMeHTHI SIBISIOTCS BCIIOMOraTeIbHBIMU SJIEMEHTAMHM, UCITIOJIB3yECMbBIMH IIPCKIAC
BCCTO I TOCTPOCHUA 3CKU3HBIX KOHCTPYKTHUBHBIX 3JICMCHTOB. CYH_ICCTByeT MHOXECTBO
croco0oB CO31aHuA pa60tmx OJICMCHTOB. I[J'IH CO3aaHuA TOYCK, ocell U MIOCKOCTEH MOKHO MC-
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MOJIb30BaTh BEPIUHBI, pedpa, FPaHu CYMIECTBYIOMINX KOHCTPYKTUBHBIX 3JIEMEHTOB, a TAKXKe OCH
X, Y, Z v mnockoctu XY, YZ, XZ cuctembl KoopauHar. Tak, HanpumMep, pabodas IiIocKoCTh
MOJKET OBITh MOJTydeHa CMEIICHNEM TPaHu Tesa Win Tiockoctd XY, YZ, XZ Ha 3aJaHHOE pAaCCTOSHUE.
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	- овладение достаточным уровнем общепрофессиональных и профессиональных компетенций в соответствии с требованиями ФГОС ВО по специальности 15.05.01 Проектирование технологических машин и комплексов.
	2. Работа с эскизными блоками. Создание адаптивной сборки с использованием подосновы. Связь между размерами и формами элементов подосновы с трехмерными моделями деталей и сборкой.
	3. Фотореалистичное изображение. Анимация.
	Использование видовых представлений для создания фотореалистичного изображения детали, узла. Анимация зависимостей, анимация камеры. Создание и использование стилей освещения. Затухание объектов в анимации. Создание и использование камер. Создание анимации работы механизма.
	4. Параметры модели. Работа с параметрами: добавление новых, импорт, экспорт, связь параметров между деталями. Рекомендации по использованию параметризации. Особенности использования параметрической технологии.Создание параметрической детали. Адаптивность в сборке.
	5. Динамическое моделирование. Использование, настройка, наложение связей, задание нагрузок, задание вынужденного движения в динамическом моделировании. Анализ траекторий точек модели, их скоростей и ускорений. Создание видеоролика на основе динамического моделирования. Передача данных состояния моделей в среду напряженно-деформированного состояния для дальнейшего расчета в указанном положении механизма.
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	7. Работа с рамными конструкциями с использованием элементов проектирования металлоконструкций Inventor. Порядок создания модели металлической конструкции. Работа с профилями конструкциями. Редактирование элементов конструкции. Сварочные швы- наложение, расчет сварных швов. Обработка деталей металлоконструкции. Расчет металлоконструкции на статическую прочность, жесткость, циклическую прочность, устойчивость, собственные частоты. Особенности расчета металлоконструкций в среде Inventor. Эпюры моментов, напряжений в балках конструкции. Расчет отдельных балок рамной конструкции. Составление отчета.
	8. Листовые детали вINVENTOR. Создание листовых деталей. Инструменты для создания и редактирования листовых деталей. Создание развертки. Задание материала, толщины листа.
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