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1. OBIIAAL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI TIPO®ECCAOHAJBLHOI'O
MOIYJISA

1.1 ObsacTh NpUMEHeHNs MPOrPaMMBbI

ITporpamma npocdeccuonanbHoro moxyns [IM.03 Pa3paGoTka TEXHOJIOIMYECKOro Ipouecca
IPOM3BOACTBA W3IENUM C IPUMEHEHHWEM aJAWTUBHBIX TEXHOJOIMH NpeAHa3HauyeHa s W3Y4YEeHUs
AAIUTUBHBIX TEXHOJIOIMH M MX NPUMEHEHUS B MAIIMHOCTPOCHMH B OOPa30BAaTEIbHBIX OPraHU3ALMSIX,
peanu3yoomux o0pa3oBaTeIbHble IPOrpaMMBbl CpeIHETO MpodeccnoHaIbHOro 00pa3oBaHus IPU MOATOTOBKE
CIELUAIMCTOB CPEIHETO 3BEHA C yUETOM PO M0JIy4aeMoro 1podecCuOHaIBHOI0 00pa30BaHusl.

1.2 MecTo mnpogeccHOHATBHOTO MOAYJISI B CTPYKType OCHOBHOI mnpodeccuoHaabHON
00pa3oBaTeJbHOI MPOrpPaMMBbI

[Iporpamma mpodeccnonanpHoro wmoxynst I[IM.03 paspaboTka TEXHOJOTHYECKOTO IIpolecca
MPOM3BOJICTBA M3JENUH ¢ IPUMEHEHHEM aJIUTHUBHBIX TEXHOJIOTHH M3y4yaeTcsl B paszesie yueOHOro miaHa u
OTHOCHUTCS TpodeccnoHanbHOMY IUKITY. Ha n3ydenue npodeccroHansHoro Moayist orsoautcst 780 yacos.

1.3 Heau u 3apauyu npoecCMOHAIBHOI0 MOAYJSI — TPe0OBAaHHS K pe3yJibTAaTaM OCBOEHUS
npogeccuoHaILHON MPOrpaMMbl

B pesynbraTte ocBoeHus npohecCuoOHaIbHOTO MOLYJIs, 00yUaronecs A0JKeH

yMeThb:

° BBIOMpATh  TEXHOJIOTHIO  IOCIOWHOIO  CHHTE3a B  COOTBETCTBHMM C  pEIIaeMOM

MPOU3BOACTBEHHOM 3ajaueii, TEXHOJIOTHSAMH TMOCIEeayIoed o0padoTKH JeTajedl W/WiIM TEXHOJOTHUH
JAJILHEHIIIET0 UCTIONIb30BaHUSI CHHTE3UPOBAHHBIX 00BEKTOB;

° BBIOMpaTh MaTepuas JJIs MOCIOWHOTO CHHTE3a W ONTHUMAIbHBIE TapaMeTphl Ipolecca B
COOTBETCTBHH C pEIIacMOi MPOU3BOACTBEHHOM 3a/1auei, TEXHOJIOTHUSIME TTOCIIeAyIOIIel 00paboTKH aeTanei
W/WIIM TEXHOJIOTHH JajbHEHIIEr0 NCIOIb30BaHUs CHHTE3UPOBAHHBIX OOBEKTOB;

° noaOMpaTh TEXHOJOTHYECKOe O0OpyIOBaHHME, CTaHKY, WHCTPYMEHTHI M pa3padaThiBaTh
OCHACTKY JiJ1s1 QUHUITHON 00pabOTKH U3/AETIHA, TIOJIyUYSHHBIX TOCIOMHBIM CHHTE30M;

° OIIPEACIATH ONTUMAIBHBIN TEXHOJIOTHYECKUH UKI (GUHHUIIHON 00pabOTKH U3/1eNus;

° OTIPEJIeNIATh ONTUMAIILHBIE METO/Ibl KOHTPOJISI KAuecTBa;

° HPOBOJIUTH aHAIN3 OTKJIOHEHUI TOTOBBIX M3/IENIUI OT TEXHHYECKOTO 3a/IaHHS;

° 3¢ eKTHBHO UCTIOIB30BATh MATEPHAIBI U 000PYIOBAHHUE;

° 3alOJHATh ~ MapHIPYTHO-TEXHOJIOTHYECKYI0O  JOKYMEHTAIlMI0O  HAa  JKCILIyaTaluio
o0opyoBaHUS;

3HATh:

° Ha3zHaueHHE M 00J1aCTh MPUMEHEHHUs CYIIECTBYIOIIUX THIIOB a/INTUBHBIX YCTAHOBOK U
UCIIOJIb3YEeMbIe B HUX MaTepHaIbI;

° TEXHUYECKUE MapaMeTphl, XapaKTEPUCTUKN 1 OCOOEHHOCTH Pa3IYHbIX BUIOB aJIMTHBHBIX
YCTaHOBOK;

° 0COOCHHOCTH M TpeOOBaHMS TEXHOJIOT U MocIeayonell 00paboTKH AeTaiel Ha TOKapHbIX U

¢dpe3epubix crankax ¢ YITY u ycTaHOBKaxX TUApoadpa3uBHON MTOTUPOBKH;

® 0COOEHHOCTH HaﬂbHeﬁmeFO HCIIOJIb30BaHNA CUHTC3UPOBAHHBIX 00BEKTOB JJIA JIUThA B
Ka4y€CTBEC BBIIIIABIIIEMBIX WIHN BBIXKUTACMBIX MO}IeHeﬁ, JINTEHHBIX (1)OpM u CTep)KHefI;

® TCXHUYCCKHUC MaPAMETPhI, XapaKTCPUCTUKHU U 0COOEHHOCTH COBPCMCHHBIX TOKAPHBIX U
¢pe3epubix crankos ¢ UITY, KoopAXHATHO-PaCTOYHBIX CTAHKOB, YCTAHOBOK I'HIpoadpa3suBHOM 00paboTKH,
PYYHBIX HU3MEPHUTEIBHBIX HHCTPYMEHTOB H CHCTEM OECKOHTAKTHOW OLIU(PPOBKH.

B pesynbrare ocBoeHus npodecCHOHaTbHOTO MOAYJISL JOJIKHBI OBITH CHOPMUPOBAHBI:

npogheccuonanvbrvle KoMnemenyuuy, sKaoYauue 8 cedsi CnocoOHoOCmb:

1K 3.1. Pa3pabareiBaTh MapmpyTHBIH TEXHOJIOTHYECKUH MTPOIIECC HAa yYacTKaxX aJIuTUBHOTO
MIPOU3BO/JICTBA,

IIK 3.2. IlpoektupoBaTh oONEpalMM aJAUTUBHOIO IIPOM3BOJCTBA, TIE€HEPUPOBATH W
KOPPEKTUPOBATh YIPABISAIOLINE IPOTPaMMbl a/IUTUBHBIX YCTAaHOBOK;



I[IK 3.3. IIpoBoauTh aHaJIM3 KOHCTPYKTOPCKOM IOKYMEHTAIlMM C UEJIbI0 TOBBIIICHUS
TEXHOJIOTUYHOCTU TPUMEHUTENBHO K a/IIATUBHBIM TEXHOJIOTHSIM.

1.4. KosimyecTBO 4acoB Ha ocBoeHHE MPO(PECCHOHATHHOTO MOAYJISI: MAaKCUMAIbHOW y4eOHOM
Harpy3ku oOydaromierocss 780 dYacoB, B TOM 4HCIE OOS3aTEIbHON ayIUTOpHOW Y4YeOHOH Harpysku
obyuqatomerocst 340 gacoB, caMoCTOSITETHHOM - 416 JacoB.



2. CTPYKTYPA U COAEP KAHUE TPO®ECCHUOHAJIBHOI'O MO YJIsA
2.1. O6bem npodeccHoHATHLHOT0 MOAYJISI U BUABI YUeOHOMH padoThl

Buj yueoHoi# paGoThl

O0BeM B yacax

O0beM npoheccoHaTBHOT0 MOYJIsI

780

B TOM YHCJIC:

TEOPETUIECKOE 00YUCHHE 179
MIPAKTHYECKUE 3aHATHUS 161
CamocrosiTeqbHasi paboTa 416
IIpome:xxyTouHasi aTTecTanus (3K3aMeH) 24




2.2. TemaTH4ecKknii IVIAH U coJepKaHue NMPO(ecCHOHATBEHOT0 MOXYJISI

HaunmeHoBaHue
pa3aesioB U TeM
npodeccuoHATBHOI0
moayas (IIM),
MEKIUCUMILUINHAPH
bIX KypcoB (MJIK)

Coaep:xanue yueOHOr0 MaTepHuaJia, JadopaTopHble paGoThl U MPaKTHYeCKHE 3aHATHS,
BHeayJIUTOpHAas (caMOCTOsITeIbHAs1) yueOHas1 padoTa o0y4aromuxcs, KypcoBas padora
(mpoekT) (ecjM npegycMOTpeHbl)

O0BLeM B yacax

Koabl koMneTeHuuii,
¢dopmupoBanuio
KOTOPBIX CIOCOOCTBYET
3JIEMEHT MPOTrPaMMBbI

1

2

4

MJIK.03.01 TeopeTnyeckne 0CHOBBI MPOM3BOACTBA U3IEJIHI C HCTIOJIb30BAHHEM AJIMTHBHBIX TEXHOJOT M

180

Tema 1.1. OcHOBBI
MIPOTOTUITUPOBAHUS

Copep:xaHue y4eOHOro MaTepuaJia:

OO01ue TepMUHBI

[TpenmymiecTBa U MpoOIEMbI peann3ayy aJIITHBHBIX TEXHOJIOTHI
Kiaccu¢ukanust METO10B, CUCTEM 1 YCTAaHOBOK aJUITUTHBHBIX TEXHOJIOTHI
OCHOBBI aBTOMATH3AIMH NPOLIECCa OCIONHOTO CO3IaHHS U3ACTIHS

O06001meHHas cxemMa OnepaIiii Mpy MOCIOHHOM CO3/TaHUH U3/IEITHS

Cnenuduka paboThl Ha pa3HBIX aUIMTHBHBIX YCTAaHOBKAX

HYTI/I TMOBBIIICHUA TOYHOCTHU BOCIIPOU3BEACHUA MOI[CHGfI 1 Ka4CCTBAa NOBEPXHOCTHU
TecTol IMPOU3BOJUTCIIBHOCTH U KOHTPOJIA

CpaBHHTENBHAS OIICHKA aJTUTUBHBIX YCTAHOBOK 10 pa3Mepam pabodeii kamepsl,
TOYHOCTHU XU BPEMCHHU BOCIIPOU3BECACHUA

10 HpI/IMeHeHI/Ie AJUTUBHBIX TEXHOJIOTUH B Pa3IMYHBIX OTPACIIAX NPOMBIINIJICHHOCTH, B
0Opa3oBaHMy, cepe yCIryT, MeTUIIHE

11. JloposkHas KapTa pa3BUTHUS aJINTUBHBIX TEXHOJIOTHIl

©oNogk~wdhE

I1IK3.1, I1K.3.2, IIK.33

Tema 1.2 Texnonorus
3D medaT METOIOM
TIOCITOHHOTO
HaIUIaBJIEHUS

Conep:xaHue yueOHOro MaTepuaJa:

[Togada macTuka B AKCTPYAEP

PacrmiaBrienue niuactruka B 9KCTpyAepe

ITocnoliHoe HaHECEHUE PACIIABIEHHOTO IJIACTUKA

HOCTOI/IHCTB& 1 HEAOCTAaTKHN HpHMeHHeMOﬁ TCXHOJIOT'NHU

. Iledars mpocTeHIuX NPOTOTUIOB U (YHKIIMOHAIBHBIX M3/IEIUI U3 IJIACTHKA

N

10

I1K3.1, I1K.3.2, TIK.33

IIpakTuyeckue 3aHATHS
. O6paboTku TpexmMepHOU upPOBOIT MOAETH
. Jenenme STL Ha cioun
. OpueHTHpOBaHME TOAXOISAIIUM 00Pa30M MOJIEIHN AJIS TeYaTH
. T'enepanus nogaepKuBarIed CTpyKTYphI
. Be1bop marepuana mist nedatu (ABS, PLA, nonukapOoHaThI, TOTMAMHUIBI, TOJTUCTHPO,
ITUTHIFH )
6. IloaroroBka K nevyaTy MOJEIH U3 OJTHOTO M HECKOJIBKHX MaTepHAallOB
7.  @ununiaas 06paboTKa MOAEIH MOCKEe IeYaTH

AWM

2]

I1K3.1, 11K.3.2, [1K.33

Tema 1.3

Conep:xaHue yueOHOro MaTepuaJa

10

I1K3.1, T1K.3.2, [1K.33




Texnonorust 3D
[e4aTv METOA0M
crepeoauTorpaduu

Texnonmoruueckoe npuMenenue SLA

Texnonoruueckoe npumeHenue DLP

[Nomnmepuzanus racTuka B yabTpaduoneToBoi nedu. JKugakue GoromonuMeps
[TeuaTs BEICOKOKAUYECTBEHHBIX U JIETATHU3UPOBAHHBIX MPOTOTUIIOB

[leyatp MozeNel U1 TUTHS IO BEKUTAEMBIM MOZEISIM

A N

HpaKanecKne 3aHATHS: 9
1.  O6pabotku TpexmepHOU MGPOBOI MOJETH
2.  Jlenenme STL Ha cion
3. OpueHTHpOBaHHUE MTOAXOIAIIUM 00Pa30M MOICIIHN IS IICUaTH I1K3.1, I1K.3.2, T1IK.33
4.  T'enepauys NOAJCPKUBAIOIINE CTPYKTYPHI
5. TloaroroBka K meyaTu MOAEIH U3 OJHOTO U HECKOJIBKUX MaTepHaia
6. DunumHas 06paboTKa MOAEIH MOCKEe NIeYaTH
Tema 1.4 Texnonorusi| Copaep:xanue yuedOHOro MaTepHaJia: 10
3D nedatu METOIOM 1. Hanecenue Ha miaThopMy MevaTaroneii roJOBKOM Yepe3 OONIBIIOe KOJTHYECTBO
MHOTOCTPYHHOTO  (POPCYHOK KUAKOTO poTononumMepa K31, TIK 3.2. TIK.33
MOZEJIUPOBAHUS 2.  llocnoiiHoe OTBEepKIEHUE YIBTPAPHOIETOBBIM MTPOESKTOPOM oo e
3. IleuaTs BHICOKOKaUECTBEHHBIX U IETAIM3UPOBAHHBIX IPOTOTUIIOB
4.  Tlewyatp Mofemei sl TUTHS IO BBLKUTAEMbIM U BBITUIABIISIEMBIM MOJIEISIM
IIpakTHYeckue 3aHATHA 9
1.  OOpaboTku TpexMepHO# U(ppPOBON MOIEH
2. Jlenenue STL Ha ciion
3. OpueHTHpOBaHUE MOIXOAANIMM 00pa30M MOJIENH JUIs TIeUaTh TIK3.1, TIK.3.2, TIK.33
4.  T'eHepanms NOJJIEPKHUBAOLINE CTPYKTYPHI
5. Bribop Marepuana juig nevyat (TepMOIUIACTHK, BOCK U (DOTOMIOIUMEPHBIE CMOJTBI)
6. IloxroroBka Kk meyaTty MOJAEIH U3 OJJHOIO U HECKOJIIBKAX MaTepHalioB
7. QPunnnTHAsS 00pa0d0TKa MOJIENIM TIOCTIE MTeYaTH
IIpoMe:xyTouHas arTrecTauus B popme Ik3amMeHa 6
Tema 2.1 Texnonorusi| Copaepaxanue yueOHOr0 MaTepHaJa: 6
3D mevatu METOIOM 1.  PackarbiBaHMe pakelieM WM POJIMKOM I10 pabovell TOBEPXHOCTH K31, TIK 3.2 TIK.33
LBETHOT'O CKJICUBaHUS 2. Hanecennem Ha ci0i crielMaibHOTO CBSI3YIOLIErO BEIECTBA e T ’
IIOPOLIKOBOI'O 3. CkJeuBaHHE B LICJIBHYIO JI€Talb
Marepuaa IIpakTUYecKkue 3aHATHA: 13 I1K3.1, T1K.3.2, T1K.33

O06paboTtku TpexMepHOi IM(POBOI MoaETH

Jenenne STL Ha cion

OpueHTHpPOBaHUE TTOAXOISIIAM 00pa30M MOJIEITH IS TIeYaTH
['enepanus noAep/KUBAIOIINE CTPYKTYPBI

Bri6op marepuana mist nedaru (VisiJet PXL Core, momuctrpost, TUrHUH)
[MoaroroBka K rmevyaTv MOJIENIM M3 OJIHOTO U HECKOJIBKUX MaTepHaioB

N ok

dununtHas 00paboTKa MOJIETTH TTOCIIe TTeYaTH



http://3d.globatek.ru/3d_printing_materials/composite/visijet_pxl_core/

Tema 2.2 TexHoNOTUA
3D neyaTu METOAOM
CEJIEKTUBHOT'O
JIa3€pHOTO CIIEKAHUS

Conep:xanue y4eOHOT0 MaTepuasa:

1.  Pa3paBHHMBaHHE TOPOIIIKA paKeleM 0 padoUeii TOBEPXHOCTH

2.  3amTpUXOBBIBAaHHE KOHTYpPA JACTAIN MPH MOMOIIU UMITYIBCHOTO U3TyUCHHS

3. BoszaeiicTBHEM BBICOKOIHEPTETHUECKOTO Ja3EPHOrO Jyda JJis CIICKaHHS IapOBUIHBIX
[UTACTUKOBBIX TPaHyJ MEXIy COO0H

4.  Cozmanue KOHSYHBIX M3ACIUN CI0KHON reOMeTpHUH

5. JlerxoBecHbIE KOHCTPYKLIMU
6. DYHKIMOHAJIIPHO UHTETPUPOBAHHBIE IE€TAIU

I1K3.1, I1K.3.2, TIK.33

IIpakTHyeckune 3aHATHS:
. O0paboTkH TpexMepHOU UPPOBOI MOACTH
. Henenue STL Ha ciou
. OpueHTHpOBaHKE MTOIXOISAIIMM 00Pa30M MOIENH IS [IeYaTH
. I'enepanus nogaepkuBarIue CTPyKTyphI
. Beibop marepuana aiust neuatd. [ToAroToBka k meyatu MOJACIH M3 OJHOTO U HECKOJBKUX
MaTepHaoB
6. ®uHumHasg 00paboTKa MOJACIIHN MOCIIE IeYaTH

GO wnN -

13

[1K3.1, I1K.3.2, I1IK.33

Tema 2.3 TexHonorus
3D megaT METOIOM
CEJIEKTUBHOT'O
JIA3€pHOTO TUIABJICHUS

CoxaepsxaHue yueOHOro MaTepuaJa:

1. PazpaBHHBaHHWE MOPOIIKA pakeJeM 1o pabodeil MOBEpXHOCTH

2.  3amTpUXOBBIBAaHHE KOHTYpPA AECTAJIN MPH ITOMOILU UMITYIbCHOTO U3ITy4eHHS

3. BozgeiicTBHEM BBICOKOIHEPT€THUECKOTO Ja3ePHOTO JIyda sl CrieKaHus c(hepuiIecKux ¢
METaJUIMYECKUM HAIIOJTHEHHEM TPaHyJl MeXay co0oi

4.  CozmaHue KOHEYHBIX U3JIENINH CIIOKHON TeOMETPUN

5.  Wsrorosnenue Gopm AJisi TUThS TIIACTHKA

I1K3.1, I1K.3.2, 1IK.33

IIpakTHYeckue 3aHATHSA

1. AHanm3 HOBpeXICHUS MOICIN

2. OpueHTUpPOBaHUE MOAXOASLIMM 00pa30M MOJIENH JUIsl IeYaTH
3. 'eneparys moaaepKUBaIOIINE CTPYKTYPBI

4. BwiOop marepuana JiIs meyaTu

5. BoccraHoBiIeHHE TPEIIMHBI Ha MOJICITH

6. ®@unnmHas 06paboTKa MOJIENH MOCTIe MeYaTH

13

I1K3.1, I1K.3.2, 1IK.33

Tema 2.4
IIpoTtoTunupoBanue B
WHIYCTPUH

Conepsxanue y4eOHOro MaTepuaJa:

Bri6op marepuaina 1t IPUIOKEHUS] U METOJ1a TPOEKTUPOBAHUS
KoncTpynpoBanue u au3aiH

ITocTpoenue Mojienei B apXUTEKType

[Ipumeps! mpuMeHEHUH B MAIIMHOCTPOCHUH, aHAIK3 U INIAHUPOBAHUE
HpOI/I3BOZ[CTBO OCHACTKH B IPOMBIIIJICHHOCTH

ABPOKOCMHYECKHE TPUITOKEHUS

MogenupoBanue U co3aHne OECIIMIOTHBIX JIETATENbHBIX allapaToB
ABTOMOOWJIbHAS HHAYCTPUS

N~ E

I1K3.1, I1K.3.2, 1IK.33




IIpome:xxyTouHasi arTecTanus B popMe IK3aMeHa

MJIK.03.02 DxcruryaTanus YCTAaHOBOK JJIsl a/IMTUBHOIO MPOM3BO/JICTBA 204
Tema 1.1. Bri6op Conep:xaHue yueOHOro MaTepuaa: 13
TEXHOJIOTHI 1. OcHoBanus ajs BEIOOpa KOHKPETHBIX aATUTHBHBIX TEXHOJIOTHI
aJJUTHBHOTO 2.  XapaKTepUCTHUKH BEILECTBA, HCIOIB3yEMOr0 AJIs CO3AaHMsI MOIeNei
MIPOM3BOJICTBA HA 3. Pasmepsl paboueii 30HbI IS yCTaHOBJICHUS rabapuTOB (OPMHUPYEMOTO 0OBEKTA TK3.1, TIK.3.2, T1K.33
OCHOBE TexHHueckoro | 4.  BpiOop aaIuTHBHON YCTAaHOBKH C y9E€TOM O0JACTH MUCTIONH30BAHUS OYIYIITNX MOJENeH
3a7aHus
5.  TIpou3BomuTeny aJIMTHBHBIX YCTAHOBOK Pa3IMYHbBIX THIIOB
Tema 1.2 Coxaepsxanue yueOHOro MaTepuaJa: 13
Okcmnyararus 3D- 1. IlpumeHeHHE B MAITMHOCTPOUTEIHLHOM IPON3BOICTBE
npuntepa FDM-tuna 2.  TexHHUYECKHE XapAKTCPUCTHKH
(pacmnaBneHue 3. TexHomorndeckne 0COOCHHOCTHU NEUATH
TJIACTUKOBOI HUTH) 4.  IIporpammHoe oOecriedeHne IpUHTEPa TK3.1, TIK.3.2, T1K.33
5. Hacrpoiika u xanuOpoBKa
6. Meroabl GpUHUIITHOM 00PAOOTKM MOJICIHM HAllEYaTaHHOM Ha cTepeouTorpaduieckom 3D
[IPUHTEPE
IIpakTHyeckue 3aHATHSA 20
1. TloGop mporpaMMHOro obecreueHus sl pa3padOTKH MOJIEIN
2.  YcraHOBKa M HACTPOWKa MPOTrPaMMHOT0 00ecrieueHHsI Ha BUPTYaIbHYIO MalIUHY
3. PaspabGorka mMojenu BBICOKOH TOYHOCTH JUId IEYaTH Ha cTepeonurorpaduyeckom 3D MK3.1, TIK.3.2, TIK.33
[IPUHTEPE
4.  TIpoBepka MOJIeNI B MPOrPaMMHOM o0ecIieueHue Ha HaTn4ne 1e(eKTOB
5. TloaroroBka MOJENH K ME€YATH
Tema 1.3 Coaepsxanue y4e0HOro MaTepHuaJia 13
Oxcmtyaranus 1. IlpumeHeHue B MalIMHOCTPOUTEIEHOM ITPOU3BOJICTBE
(doTomomMepHBIX 2.  TexHHUYECKHE XaPAKTEPHCTHKH
A TUTUBHBIX 3.  TexHonoruuyeckue 0COOCHHOCTH ME€YaTH
YCTaHOBOK 4.  IlporpammHoOe oOecriedueHre IpUHTEPa [IK3.1, TIK.3.2, TIK.33
5.  Hacrpoiika u xanuOpoBka
6. Meroasl QuHUIIHON 00pabOTKH W3JENHs, CO3AaHHOIO Ha (OTOMOIUMEPHBIX
ATATUBHBIX YCTAHOBKAX
7. YcraHOBKa M HACTPOIKa MPOTPAMMHOT0 00eCTIedeHHS
IMpakTnyeckune 3aHATHS: 19

1. Hacrpoiika ycTaHOBKH JUISl CO3JaHUS U3JIEITHS
2.  llpomepka nuhpoBoii MOAETH B MpOrpaMMe Ha Hajauune 1eheKToB
3. IloaroroBka MOIENH K II€YATH

4.  Tleuars uznenus

[1K3.1, I1K.3.2, [1K.33

IIpome:xxyTouHnasi arTecTanusi B popme audepeHIHPOBAHHOIO 3a49eTa




Tema 2.1
OKcmryaranus
YCTaHOBOK
JIA3EPHOTO CIICKAHMSI
MIOPOIIIKOBOTO
IJIACTHKA

Conep:xaHue yueOHOro MaTepuaJa:

Pemaxrop marepuanos. Compact Material Editor. Slate Material Editor
IIpuMmeHeHre B MallTMHOCTPOUTEILHOM MPOU3BOICTBE

Texauueckue XapaKTCPpUCTUKU

TexHonornueckre 0COOEHHOCTH II€YATH

[IporpammHoOe obecTicueHre IPUHTEPA

Hacrpoiika u kanuOposka

Sk~ whE

7. Metoapl GuHUIIHON 0OpabOTKM MOIENU HarmeyaTaHHOH Ha
cranoBke EOSINT M 280

npombiiiuieHHoH SLM

25

I1K3.1, I1K.3.2, TIK.33

IIpakTU4yeckue 3aHATHS 14
1.  TloGop mporpaMMHOro obecreueHus sl pa3padOTKH MOJIEIN
2.  YcraHOBKa U HaCTPOMKa MPOrpaMMHOI0 00ecreyeHNs Ha BUPTYaIbHYIO MAIIMHY
3. PazpaboTka Momenu MONOW METAUTHYECKOH CTPYKTYPBl BBICOKOH T€OMETpPHUYECKOi [IK3.1, TIK.3.2, TIK.33
CIIO’KHOCTH JUTS TIeYaTH
4.  TIpoBepka MOJieNM B MPOrPaMMHOM OOECTICUeHUH Ha HAaU4ue Ae()eKTOB
5.  TloaroroBka MOJENH K MEYATH
Tema 2.2 Cuctembt Conep:xanue yueOHOr0 MaTepuaa: 14
aBTOMAaTUYECKOTO 1. TlpumeHeHUe B MAITMHOCTPOUTEIHLHOM ITPOU3BOJICTBE
MPOCKTHPOBAHUS 2.  TexHHUYECKHE XapAKTEPUCTHKH
(CAIIP) u popmaTsr 3.  Texmomormueckume 0COOCHHOCTH ITeYaTH
HpeZICTal(BbJIeliﬂ/IH 4.  IIporpammHOe oOecrieueHue MpUHTEpa HIG-1 T3 2, T35
JAHHBIX IS 5. Hacrpoiika u kamubpoBka
TPOTOTHITMPOBAHIA 6. Meroap!l puaHITHON 00pabOTKHM MOIeNH HaneyataHHOW Ha 3D mpuHTepe
IIpakTHyeckue 3aHATHA: 25 T1K3.1, I1K.3.2, TIK.33
1. TloGop mporpaMMHOro obecrieueH s JJisi pa3padOTKH MOJIENN
2.  YcraHOBKa M HaCTPOMKa MPOTrpaMMHOI0 0OecreyeHNs Ha BUPTYaIbHYIO MAIIUHY
3.  Pazpabotka monenu ans nedatu Ha 3D npunTepe
4.  TIpoBepka MOJIeNIM Ha HAJTMUUE B IPOTPaMMHOM obOecrieueHre 1e(eKToB
5. TloaroroBka MOAENH K II€YaTH
Kypcosoe TemaTnka KypcOBBIX IPOEKTOB [1K3.1, I1K.3.2, [1K.33
IIPOEKTUPOBAHHE 1. OundpoBka, 10BOAKA U CO3AaHUE TPOTOTHIIA AETAIH MOCcpeacTBOM 3D MonenupoBaHus -

«TIOPIIEHb aBTOMOOHIISD.

2. Ouu¢poBka, 10BOAKA U CO3[aHKE MMPOTOTHUIA AeTallM mocpeacTBoM 3D MoaenupoBaHus -
«Itynep».

3. OuudpoBka, TOBOIKA U CO3/ITaHNE IPOTOTHITA JIETAIH ITOCpencTBoM 3D MoaenupoBaHus -
«Kurou st raikmy.

4. OuudpoBka, 10BOAKA U CO3[aHKE MMPOTOTHUIA AETalIM mocpeacTBoM 3D MoaenupoBaHus -

«Kopiyc TesedoHay.




5. OudpoBka, T0BOJKA U CO3IaHUE MPOTOTHIIA ACTAIH MOCPEACTBOM 3D MOaemupoBaHus -
«KOPITYC JJISl PO3ETKID).

6. OundpoBka, TOBOIKA M CO3/IaHNE IIPOTOTHITA IETAIH ITOCpencTBoM 3D MoaenupoBaHus -
IPYKUHAY.

7. OundpoBka, TOBOIKA U CO3[IaHNE IPOTOTHITA IETAIH ITOcpencTBoM 3D MoaenupoBaHus -
«CBeYa 3a)KHTAHUD).

8. OundpoBka, JOBOJKA U CO3aHKE MPOTOTUNA JeTaln ocpeacTBoM 3D MoaenpoBaHus -
«KOMITBIOTEPHASI MBIIIIbY.

9. OundpoBka, TOBOIKA U CO3/IaHNE IIPOTOTHITA IETAIH ITOCpencTBoM 3D MoaenupoBaHus -
«IIECTEPHS PEIYKTOPA».

10. Ouudporka, TOBOKA M CO3JaHKUE TPOTOTHUIIA JIETAIIU TIOCpeAcTBOM 3D MoaenpoBaHus
«BTYITKa.

11. Ouudporka, TOBOKA U CO3JaHKME MTPOTOTHUIIA IETAI TIOCpeACTBOM 3D MoaenupoBaHus -
«TIOIIITAITHUK.

12. OuudpoBka, TOBOJKA U CO3JaHKE MTPOTOTHUIIA IeTAI TIOCpeacTBOM 3D MoaenupoBaHus -
«BaJI IIECTEPHS».

13. Ouudporka, TOBOJKA U CO3JaHKE MTPOTOTHUIIA IeTAIA TIOCPeACTBOM 3D MoaenupoBaHus -
«MyQTax.

14. Ouudporka, TOBOJKA U CO3JaHKUE MTPOTOTHUIIA IETAI TIOCpeacTBOM 3D MoaenupoBaHus -
«raitkay.

15. OudpoBka, JOBOJKA U CO3[JaHHE TIPOTOTHUIIA JAETAIIN MocpencTBoM 3D MoaenupoBaHus -
«raiba-rpaBepy.

16. Oumdporka, TOBOKA M CO3J[aHKE TTPOTOTHUIIA JIETAITK TIOCcpeacTBOM 3D MoaenpoBaHus -
«1maiba poHAONbY.

17. Ouudporka, TOBOKA M CO3aHKE TTPOTOTHUIIA JIETAITK TTocpeacTBOM 3D MoaenrpoBaHus -
CKPENEXKHBIN YTOJIOK.

18. Ouudpoka, TOBOKA U CO3aHKE MTPOTOTHUIIA JIETAITK TTOCcpeacTBOM 3D MopenupoBaHus -
«BHHT 3y0p».

19. Ouudposka, TOBOKA U CO3JaHKE MTPOTOTHUIIA JIETAITK TTOCpeacTBOM 3D MopenpoBaHus -
«maiiba-rpaBep».

20. Ouudporka, TOBOKA U CO3aHKE TPOTOTHUIIA JIeTaIK ocpeaAcTBoM 3D MoaeaupoBaHus -
(CTYIEHYATHIA BaJD).

IIpome:xxyTouHasi aTTecTanus B popMe IK3amMeHa




M/JK.03.03 MeToab!l GuHHIIHON 00pabOTKK M KOHTPOJISI KaYeCTBA TOTOBBIX M3ACIHUN 72
Tema 1.1. [IpoBepka Conep:xaHue yueOHOro MaTepuaJa: 7
COOTBETCTBHUS 1. 3agauu KOHTPOJIS U3ENUS, NOTYIEHHOI'O METOIOM IIOCIIOMHOTO CUHTE3a
TOTOBBIX M3/ACTHUN 2.  IlpumensieMblii pyqHON U3MEPHUTENbHBIN HHCTPYMEHT: BH/BI, CIIOCOO IPUMEHEHHS
TEXHUYECKOMY 3. TouyHOCTH M3MEpEHHUs, HOIPEIIHOCTD U3MEPEHHS
3aJaHHIO 4.  llpuMeHeHHE CHCTEeM OECKOHTAKTHON OLU(PPOBKH IJIsl IPOBEPKH COOTBETCTBHSI TOTOBBIX
. I1K3.1, I1K.3.2, TIK.33
M3IETNI TEXHUUECKOMY 3aaHUI0
5. OnTuManbHBIe METOIBI KOHTPOJIS Ka4ecTBa
6. IlpenenbHbIEC OTKIOHEHHUS Pa3MEpOB MO CTAaHAAPTAM, TEXHUYECKON JOKyMEHTAIHH;
7. Metoasl n3MepeHus apaMeTpOB U ONPENEJICHHUs CBOMCTB MaTepHaJIOB
8.  Cmoco0bl obecnieueHHs 3a1aHHON TOUHOCTH U CBOMCTB IIPH M3TOTOBJICHHUHU JCTaJICH;
IMpakTnyeckue 3aHATHS 3
1. nmpoBepka COOTBETCTBUS FOTOBBIX M3ACIHN TEXHUIECKOMY 3a1aHHIO K3.1. TIK.3.2. TIK.33
2.  C IpUMEHEHHEM PyYHOTO U3MEPHUTENBHOTO HHCTPYMEHTA ’ ’
3. ¢ IpuUMeHEHHEeM chcTeM OECKOHTAKTHOW OLM(BPOBKU
Tema 1.2 OununHas Conep:xaHue yueOHOro MarepuaJia: 7
00paboTKa H3IemHii 1. IlpumeneHne TOKAapHBIX © (pPE3EepPHBIX CTAHKOB C YHCIOBBIM MPOTPAMMHBIM
Ha Qpe3epHBIX U [yrpaBiicHHEM Uil (UHUIIHOW 0OpabOTKM W3IEeNHi, TMONTY4YEHHBIX IOCPEACTBOM aIUTHBHBIX
TOKAPHBIX CTAHKAX [TeXHOJOTUM I1K3.1, I1K.3.2, IIK.33
2.  Texunonormueckoe o0opymoBaHHME, CTAHKH, HHCTPYMEHTBI U OCHACTKA I (hUHHUIITHON
00pabOTKHU H3CIHIA;
3. OnTuManbHBIA TEXHOJIOTUYECKUH UK GUHUIITHON 00pabOTKH U3eTIHs;
IIpakTUyeckue 3aHATHSA 3
BreimonmHeHust paboT TO MOBOJIKE W3JENWH, MOMYYEHHBIX MOCPEICTBOM aIIUTUBHBIX I1K3.1, I1K.3.2, TIK.33
TeXHOJIOTHH Ha (hpe3epHBIX M TOKApHBIX cTaHkax ¢ YITY
Tema 1.3 OunuirHas Conep:xanue yueOHOro MaTepuasa 7
00paboTKa u3nenui 1. TexHuuyeckue mapaMmeTpbl, XapaKTEPUCTHKA U OCOOEHHOCTH COBPEMEHHBIX YCTAHOBOK
Ha TUAPoadpa3suBHBIX HAPOoadpa3uBHON 00paboTKH, K31, TIK 3.2. TIK.33
YCTaHOBKAX, 2. OcobeHHOCTM ¥ TpeOOBaHUS TEXHOJIOTUH TOCIEAyIoIIeld 00paboTKM JeTaleil Ha oo e
rUapoadpa3uBHBIX YCTAHOBKAX
3.  Ilpuemsbl HCIOIb30BaHUs THAPOAOPA3ZUBHBIX YCTAHOBOK ISl QUHHUITHONW 00pabOTKH
IMpakTnyeckune 3aHATHS: 4
BrimonHeHuss paboT 1O IOBOAKE W3ACIUNA, TOMYYEHHBIX ITOCPEICTBOM aJTUTUBHBIX I1K3.1, I1K.3.2, T1IK.33
TEeXHOJIOTHH Ha THAPOa0dpa3UBHBIX YCTAaHOBKAX
Tema 1.4 Conep:xaHue yueOHOro MarepuaJa: 7
OunumHas 1. TexHuyeckue TapameTpbl, XapaKTEPHUCTUKH H  OCOOEHHOCTH  COBPEMEHHBIX

00paboTka m3aeniA
Ha PaCTOYHBIX
CTaHKax u C

[KOOPIMHATHO-PACTOYHBIX CTAHKOB,
2. Ucnonb3oBaHue KOOPAMHATHO-PACTOYHBIX CTAHKOB JUIA Leield (UHUIIHONW 0OpaboTKu
M3ENHH, TTOTYYSHHBIX Ha aJINTUBHBIX YCTAHOBKAX

[1K3.1, I1K.3.2, [1K.33




MMOMOLIBIO PYYHOT'O

3. Pyunsie HHCTpYMEHTHI Ayl QUHUIITHON 00pabOTKH, MPHEMBI PadOTHI

HHCTPYMEHTA IIpakTHyeckue 3aHATHSA 3
1. Anamm3 u momgbop oOOpYINOBaHWS JUIA pEeaM3aldi TOCTaBICHHOTO 3aJaHds 110
00paboTKe U3AeTHs I1K3.1, [1K.3.2, T1K.33
2. Brommonnenus paboT mo AOBOAKE M, B COOTBETCTBHU C TEXHUYECKUM 3aJaHUEM C,
ruapoadpa3uBHBIX YCTAHOBOK, PACTOYHBIX CTAHKOB M PYYHOI'O MHCTPYMEHTA
Tema 1.5 IIpoune Conep:xaHue yueOHOro MaTepuaa: 8
TEXHOJIOTHH 1. TIlpoume TexHONOrMU (GUHHUIIHON OOpPaOOTKM W3AEIHMH, MOIYYEHHBIX ITOCPEACTBOM
(buHAIITHOM aIAUTHBHBIX TEXHOJOTHIH: (QUHHUIIHAS TOJMPOBKA, XHMHUYeckas oO0paboTka, o0paboTka
00pabOTKM M3ICITHHA, Ja3epoM TIK3.1, TTK.3.2, TIK.33
MOJTYYECHHBIX 2. OOnacTp MpUMEHEHUS, MPUMEHSIEMbIE MaTepUalIbl, UCIIONb3yeMbIe YCTaHOBKH, [IpreMsbl
MOCPECTBOM WCTIOJIb30BaHHS.
aJTATUBHBIX 3.  Oxpana Tpyna npouecca GUHHAITHONW 00paOOTKHM M3AEIHi, MOTyIeHHBIX Ha aIUTHBHBIX
TEXHOJIOTHI YCTaHOBKAax
CKaHUPOBAHUS IIpakTUyeckue 3aHATHS: 4 I1K3.1, I1K.3.2, TIK.33
1.  VYcranosku u HacTpoiika SketchUp, Meshlab, Accutrans, Accutrans3D Ha BUpTyalIbHYIO
MaIluHY
2.  Koppexkruposka STL mozeneii moyueHHbix npu 3D ckaHMpOBaHUE
YueOHas npakTHKa Bunsi padot 144 I1K3.1, I1K.3.2, T1K.33
VII1.03.01 1. CoznmaHue TeXHHYECKOTO 3aaHus IJs nmpotoTumna 3D mpuHTEpa MOCIOWHOTO
HaIlJIaBJICHUS
2.  Mogenuposanue netaneii 3D npuHTepa B mporpaMMHuoM obecrieuenue AutoCad
3. MounenupoBanue netaneii 3D npunrtepa B nporpaMmmaoM obecniedenne 3DS MAX
4.  HcmpasieHue omuOOK, MOJyYeHHBIX pu 3D MoaenupoBaHuu
5. Kouseprupopanue nonydennsix moneneit B STL popmar
6. Iloaroroska k neyatu 3D monesneit
7.  lleuats Mmogeneit Ha 3D npuHTEpe
8.  Pyunas (¢bunnminas) o6paboTka MOITy4YEHHBIX MOAETCH
9.  Coopxka 3D npuHTEpa U3 MOTYYSHHBIX MOJIEIEH
10. 3ammra TEXHHYECKOro 33JaHus U CO3MaHHOro npotoTtuna 3D npuHTepa
[IpousBoacTBeHHAS Bunsi pador 180 I1K3.1, I1K.3.2, TIK.33
NpaKkTHKa 1. H3yuyeHwue TeXHHKH 0E€30TIACHOCTH MPH PaOOTE C aJUINTUBHBIMHA YCTAHOBKAMH Ha
IT111.03.01 MIPOU3BOJICTBE

2.  Uzyuenue BUIOB MPOU3BOJCTBEHHBIX 3D MPHUHTEPOB NpEANIPUATHS

3. H3yuenue nporpamMmmHoro odecriedenus 3D nmpuHTEPOB

4.  lledatp Ha MPOU3BOACTBEHHBIX 3D mpuHTEpax

5. Tleuars Ha npeanpusatus 3D mpoTOTHIIA MOAETH, COOTBETCTBYIOILETO 3aJaHHIO
PYKOBOAMTENSI MPAKTUKU

6. Uzyuenwme nporpamMmHoro odecrneuenus KanuopoBku Ha 3D mpuHTepe




7. TloaroroBka 3D mpoTOTHITA M TEXHHYSCKOW JJOKYMEHTAIIUHU JJIs 3aIIUTHI OTYETA 110
MTPAKTHKE

IIpome:kyTouHas aTtTecTanus B (popmMe IK3aMeHa 6

Bcero: 780




3. YCJIOBUA PEAJIM3BALIUU ITIPOPECCUOHAJBHOI'O MOJAYJISA
3.1. TpeGoBanust K MUHUMAJILHOMY MATEePHAJLHO-TEXHUYECKOMY 00ecnedeHUuIo

Jns peanuzanyy NporpamMmbl MPOGECCHOHANBHOTO MOAYNSA AOJDKHBI OBITH IHPELYCMOTPEHBI
CJIEAYIOIINE CTICLUATIbHbIC IOMEIIECHHS:

YueOHble ayIMTOPMH, OCHAIECHHbIC IOCAJOYHBIMM MECTAaMH 110 KOJINYECTBY OOYHYAIOIIMXCS;
pabouuM MeCTOM IIpenojaBaresis, AOCKOW y4eOHOW, AMOAKTUYECKHMMH HOCOOMSIMM; NPOrpaMMHBIM
obecriedyeHneM; BUACOPUIbBMaMU; TEXHUYECKIMU CPEACTBAMH: BUACO000pyAOBaHUE (MYyIbTHMEIUHHBIN
MPOEKTOP C SKPaHOM WIIM TEJIEBHU30D, I HHTEPAKTHBHAS TOCKA); SKPaH, MPOEKTOP

— Jlaboparopust «beCKOHTaKTHOM OLM(POBKHU U TEXHUUECKUX CPEACTB MHGOPMATU3ALNN CO3IAHUS

IUQPOBBIX MOAETCH

— Macrepckue «CrecapHasi MacTepckas», «Y4YacTOK aAJUTHBHBIX YCTaHOBOK», «YYacTOK
MeXaH000PaOOTKI»
3.2. UudopmanuonHoe o0ecniedeHHe pean3anui NPorpaMMbl

3.2.1 JIuteparypa

OcHoBHas:

1. AnnuTHBHBIE TEXHOJOTHH B TPOW3BOJICTBE M3ACIHA a3POKOCMHYECKOW TEXHUKU [DIEKTPOHHBIN

pecypc] : yueonoe nocooue mist CIIO / A. JI. lNanmunosckui, E. C. I'ony6es, H. C. KobepHuk, A.

C. OuIMMOHOB. - DIIEKTPOH. TEKCTOBBIE AaH. - Mocksa : FOpaiir, 2023. - 145 c. - (BBC IOpaiir). -

3ari. ¢ TUTYN. DKpaHa. - OJEKTPOH. BEpCHs Med. IMyONWKaluud TeKCT : JIIeKTPOHHBIA //

Oo6pazoBatenbHas 1iargopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/533898 (marta

oOpamenus: 10.01.2024).

2. AnmuTHBHBIE TEXHOJOTHH B TIPOM3BOJCTBE M3IEIUI a9POKOCMHUYECKON TEXHUKH [DNEKTPOHHBIH

pecypc] : yueonoe mocodue mist CI1O / A. JI. I'anmunoBckwit, E. C. I'omy6es, H. C. Kobepauk, A.

C. OuIMMOHOB. - DIIEKTPOH. TEKCTOBBIE AaH. - Mocksa : FOpaiirt, 2023. - 145 c. - (BBC IOpaiir). -

3ari. ¢ TUTYN. dKpaHa. - OJEKTPOH. BEpCHsl Med. IMyONWKaluud TeKCT : JIIeKTPOHHBIA //

O6pazoBatenpHas twiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/533898 (mara

oOpamenus: 10.01.2024).

JlomonHuTENbHAS
1. TexHonorus mammHOCTpoeHHs [DneKTpoHHbIH pecypc] : ydeOHMk g CIIO / - Daextpow.

TeKCTOBBIE AaH. - Mocksa : FOpaiir, 2023. - 351 c. - (OBC IOpaiir). - 3ari. ¢ TUTyJ. 3KpaHa. -

DOJeKTpoH. BepcHs Ted. myOnuKamud TekcT : AIeKTpoHHbIH // OOpa3oBartenbHas Iatdopma

HOpaiit [caiiT]. — URL: https://urait.ru/bcode/518121 (marta obpamenus: 10.01.2024).

3.2.2 HHTepHeT-pecypchl:

1. ABC UsnarensctBa «<FOPANTY: http://biblio-online.ru

2. OnexrtponnHas 6udarorexa BI' TY «BOEHMEXy: http:/library.voenmeh.ru
3. OBC Uznarensctia «JIAHB»: http://e.lanbook.com/



4. PEAJINZALIIUSA ITPOT'PAMMBI JUT51 JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIIMU

1. Obpa3oBanne OOYYArOIIUXCS C OTPAHMYEHHBIMH BO3MOKHOCTSAMHU 3I0POBBS (MIPH HATUYHAN
KOHTHHT€HTa) MOKET OBITh OPraHU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOIIMMUCS, TaK U B OTAEIBHBIX
rpymmnax.

B ocBoeHUM IUCIUIUIMHBI HHBAIAIAMHY U JIUIAMH C OTPAaHMYCHHBIMUA BO3MOXHOCTSMH 3JI0POBbS
0oJbIIOe 3HAYCHUE MMEET WHIUBHIyabHas paboTa, moapa3syMmeBaromas ase GopMbl B3aUMOJICHCTBHUS C
npenojaBaTeneM: HHANBHAYalbHas yueOHas padoTa (KOHCYIbTalluH), T.€. TOTMOJHUTEIBHOE Pa3bsICHEHUE
y4eOHOT0 MaTepHuana, U yriayOlieHHOe U3ydeHHe MaTepraia, U HHAUBUAyaIbHAsl BOCIIUTATEIbHAS PA0OTAa.
WupuBuayanpHble KOHCYJNBTAIlMM TI0 TPEIMETY SBISIFOTCS BaKHBIM (DAKTOPOM, CIIOCOOCTBYIONIMM
WHIWBUAYaTU3alud OOY4YeHUs] U YCTAaHOBJICHUIO BOCIIMUTATEIBHOTO KOHTAKTa MEXAY MpEroaaBaTesieM U
00yyaromuMcs HHBAJTUIOM WIIM 00YYaIOIIMMCS ¢ OTPAaHHYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI.

2. YdeOHO-MEeTOAMYECKHNE MaTepuanbl Ui OOYyJaromMXCs W3 YHCIa WHBAIWAOB M JIHI[ C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 37J0POBBSI TPENOCTABISAIOTCS B OJHON M3 (GOpM, aJanTUPOBAHHBIX K
OTPaHUYEHUSIM UX 37I0POBBSI U BOCHPUSATHS HHPOPMALIH.

INepeveHsb yueOHO-METOMUECKOTO 00ECTICUeHHUS JJ1s1 O0YYAIOIINXCS TIO JTUCIUITIIHHE:

— C HapynieHueM ciyxa: B me4aTHol Gopme, B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

— C mHapymeHueMm 3peHHsA: B TIe4aTHOW (opMe yBETUYEHHBIM MMpUpTOM, B (dopme
3JIEKTPOHHOTO JIOKYMECHTA,

— C wHapyluieHHEM OMNOPHO-JBHUraTeIbHOTO amnmapata: B TedaTHoi (opme, B (dopme
3NEKTPOHHOTO JIOKYMEHTA,

JaHHBII IepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA O0YYalOLIHXCSL.

3. OcBoeHME TUCIUIUINHBI HHBAJIHMAMH U JIMIIAMH C OTPAHUYCHHBIMY BO3MOXKHOCTSIMU 3/I0POBbS
OCYILIECTBIISIETCSL C HCIOJIB30BAHMEM CpPEACTB OOYYEHHS OOIEero M CIeUUATBbHOTO Ha3HAYCeHUS:
MYHBTHMCHHﬁHOC 06opyn03aHI/Ie C BOBMOKHOCTBIO SKPAHHOT'O YBCIIMUCHU A IJId CTYACHTOB C HAPYIICHUEM
3pEHHMS, UICTOYHUKY MTUTAHUS [Tl MHIUBHUTY aJIbHBIX TEXHUYECKUX CPE/ICTB.

HcnoneayeTcs mporpaMmmMa HeBH3yanbHOTO A0cTyma K mHpopmanuu [PRbooks WV Reader.

B Ka)KI[OP'I ayauTOpuu, riac O6y‘IaIOTC$I HWHBAJIMIBI U JUla C OrpaHUYCHHBIMU BO3MOKHOCTAMU
3JI0POBBSI, TIPEILyCMATPUBAETCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT JUIsl OOYYaIOMIUXCS C Y4YeTOM
OTPaHUYCHUH UX 37I0POBBSI.



5. KOHTPOJIb U OHLEHKA PE3YJBTATOB OCBOEHHA HNPO®ECCHOHAJIBHOI'O

MOTYJIst

KonTpos u onieHka pe3yapTaToB OCBOCHUS porpaMmbl npodeccronaibaoro Moayns IIM.03 PazpaboTka
TEXHOJIOTHYECKOr0 Ipolecca IMPOU3BOACTBA H3ACIMH C IPUMEHEHHEM aAJUTHUBHBIX TEXHOJIOTMH
OCYILECTBISIETCSl IPENOAABaTEeNIeM B IPOLECCE MPOBEACHUSI CaMOCTOATENIBHBIX PalOT, MPaKTHYECKUX
3aHATHH, TECTUPOBAHHA, a TAKXKE BBIMOJHEHUS O0yYarOIIUMHCS WHAWBUAYAIBHBIX 3aJaHUH, MPOEKTOB,

HCCIIEAOBAHUM

Pe3yabTathl 00y4eHHs1 Kpurepum onenkun MeTo/bI OLIEHKH

yMeTb:
° Pacnoznaer 3amauy w/nim| e  DKcmepTHOE

° BBIOMPATH TEXHOJIOTHIO

. npobieMmy B  TpodecCHOHaTBHOM | HaONIOJCHUE U
HOCJOMHOTO CHHTE3a B COOTBCTCTBUM | - pp/pryr conmambHOM KOHTEKCTE, OIICHUBAHHE BBIITOTHEHUS
C pemaeMOﬁ HpOPI?»BOHCTBeHHOf/'I WHIUBULYAIbHBIX U

. ° AHanmm3upyer 3ajady W/WIu .

3a/avei, TEXHOJIOTUSAMHU IPYNIOBBIX 3aaHuii (B

MOCIeAYIONIe 00paboTKU JieTaneit
W/ TEXHOJOTWH  JajdbHEHIIEro
WCIIOJIb30BaHMsI  CUHTE3UPOBAHHBIX
00BEKTOB;

° BBEIOMPATH

MaTcpual JJIA

IIOCJIOMHOI'O CUHTE3a u

OIITUMAJIBHBIC ITApaMCETPhI IMMPpOoLECCCa

B COOTBETCTBMM C  pellIaeMoi
MIPOU3BOJICTBEHHOM 3a7a4ei,
TEXHOJIOTHSIMH ToCTIe Iy oTIeH
00paboTku JeTaneit n/Wim
TEXHOJIOTUU HaJIbHENIIIErO
HUCIIOJIb30BaHUA CHUHTE3UPOBAHHBIX
00BEKTOB;

° MOIOUPATh TEXHOJOTHYECKOEe
obopymoBaHue, CTaHKY,
WHCTPYMEHTBI U  pa3padaThiBaTh

OCHACTKY JUIsl (DMHUTITHOM 00paboTKH
W3/EJINM, TMOJYYEHHBIX MOCIOWHBIM
CHHTE30M;

° ONPEACINISTh  ONTUMAabHBIN
TEXHOJIOTHUYECKUH NUKI (PUHUTITHON
00paboTKy W3/1emvs;
° OTIpENIENIATh  ONTHMAJIbHBIE
METO/bl KOHTPOJISI KAUeCTBa;
° MIPOBOIUTH aHanu3
OTKJIOHEHUH TOTOBBIX W3JIEIHH OT
TEXHUYECKOI'0 3aJJaHus;

° 3(PEeKTHBHO  HCMOIH30BATH
MaTepuaibl ¥ 000pyI0BaHuUE;

° 3aI10JIHSITh MapIIpyTHO-
TEXHOJIOTHUECKYIO  JIOKYMEHTAITUIO
Ha SKCIUTyaTaIuio 000PY/I0BaHNUS;

° 3HATh:

° Ha3HAaYCHHE U 00IacCThb

IMPUMCHCHUA CYHICCTBYIOIINX TUIIOB

po0JIeMy M BBIICIATH €€ COCTaBHBIC
4acTy;

° [lpaBUabHO  BBIBISET |
3G GEKTHBHO HCKaTh HHGOPMAIHIO,
HEOOXOAUMYIO Ul PEICHUs 3aJauu
W/WIH TIPOOIIEMBL,

° CocTaBinsieT miaH IeHCTBS,

. Ompenenser HEOO0XOAMMBIC
pecypcsl;

° Bnaneer aKTyaJbHBIMU
MeTOoIaMH paboThHI B
npo(eCCHOHATIBHOH W CMEKHBIX
chepax;

° Peanuzyer COCTaBJICHHBIN
TUIaH;

° OnennBaer  pe3yiabTar U

HOCJIEACTBUSI CBOHX JNEUCTBUH
(camMoOCTOSATETPHO WM C TIOMOIIBIO
HaCTaBHHKA).

TOM YHCJIE B MTUCbMEHHOM
opme)

° Texymmit
KOHTPOJIb B (hopMe
Oecenpl

° Pemenne
CUTYaITMOHHBIX 3a/1a4

e  VYcTHBIU onpoc

e  TecrupoBanue

° OrneHka
BBIIIOJTHEHMS
MPaKTUYECKOTO 3aJaHus

° IToaroroBka u
BBICTYTUICHUE C
COOOIIIEHHEM, TOKJIAI0M
W/WH TIpe3eHTanuei

° IToaroroBka
pedepara o Temam
JTUCHUILTHHEI




aUTUTUBHBIX YCTAHOBOK H
UCIIOJIb3YEMbIC B HUX MaTepHAIbI;
° TEeXHUYECKUE MTapaMeTpHl,
XapaKTepUCTUKU 1 OCOOEHHOCTH
Pa3IMYHBIX BUIOB aJTUTUBHBIX
YCTaHOBOK;

° 0Cc00EHHOCTH U TPeOOBaAHUS
TEXHOJIOTUH MTOCIIEY IO
00paboTKH JieTajeil Ha TOKapHbBIX U
¢dpe3epHbIx cTankax ¢ UITY u
YCTaHOBKax ruApoadpa3suBHON
HOJIUPOBKH;

° 0COOCHHOCTH JalTbHEHIIEro
UCIIOJIb30BaHUS CHHTE3UPOBAHHBIX
06’LCKTOB JJIA JJUThS B KAYECTBEC
BBITUIABIISIEMbIX MM BBDKUTAEMBIX
MoJieNel, TUTEHHBIX POopM U
CTEPKHEH;

° TEXHHYECKUE MTapaMeTpHl,
XapaKTePUCTUKU H OCOOCHHOCTH
COBPEMEHHBIX TOKapHBIX U
¢dpe3epHbIX cTankos ¢ UITY,
KOOpAMHATHO-PACTOYHBIX CTAHKOB,
YCTaHOBOK THAPOa0pa3suBHOMN
00paboTKH, pyYHBIX
U3MEPHUTEIBHBIX HHCTPYMEHTOB U

cucTeM OECKOHTAKTHOM OIM(POBKH.

®opma HUTOTOBOTO KOHTpois 1o ydeOHoit mucnummmae — MJIK.03.01 Teoperwueckne OCHOBBI
MIPOM3BOICTBA U3JENUN C UCTIOIB30BAHUEM JINTUBHBIX TEXHOJIOTHI — 3K3aMeH

®opma UTOroBOro KOHTpois mo yuyeOHoi mucummnune — MJIK.03.02 DOkcrmmyaTanusi yCcTaHOBOK ISt
ATATHBHOTO MPOU3BOJICTBAa — AH((epeHIMpOBaHHBIN 3a4eT B YETBEPTOM CEMECTpE, SK3aMeH B IISITOM
ceMecTpe

®opma UTOroBOro KOHTPOJIs 1Mo yueOHoH nuciurumae — MJIK.03.03 Metoss! ¢puHUIIHON 00pabOTKH 1
KOHTPOJISI Ka4eCTBa FOTOBBIX M3JEINUN — 3K3aMEH




6. ®OH/1 OHEHOYHbBIX CPEJICTB

IIK 3.1. PazpabareiBaTh MapHIpyTHBIH TEXHOJOTHYECKUI MpOLECC HA YYacTKaxX aJJUTHBHOTO
MIPOU3BO/ICTBA;

1K 3.2. IIpoexkTupoBaTh onepanuu aaiuTHBHOIO IPOU3BOICTBA, TCHEPUPOBATH U KOPPEKTUPOBATh
YIPaBJISIOLINE TIPOTrPaMMbl AJAUTUBHBIX YCTAHOBOK;

I[IK 3.3. IlpoBoauTh aHamu3 KOHCTPYKTOPCKOM TOKYMEHTAIIMM C IIEJIbIO IOBBIIICHUS
TEXHOJIOTMYHOCTH NPUMEHUTEIBHO K aJAUTUBHBIM TEXHOJIOTHUSM.

No Bomnpoc OtBer Komnerenmus
1 Uro Takoe MoJieNb 00beKTa? 00BEKT-3aMECTUTEHh O0BEKTA- IK.3.1
® 00BEKT-3aMECTHTENh 00BEKT- opuruHana, 00ecrneYnBaronuit
opHTHHajIa, 00CCTICUNBATOIIIHI M3Y4YEHUE HEKOTOPBIX CBOICTB
W3YYCHHUE BCEX CBOMCTB OpUTHHAJA OpUTHHAIA

® 00BEKT-OPUTHUHAT, KOTOPBIN
o0ecrieunBaeT N3y4eHNue HEKOTOPBIX
CBOMCTB
® 00BEKT-3aMeCTUTENh OOBEKTA-
opurrHana, 00ecrnednBaonrit
n3y4deHre HEKOTOPBIX CBOMCTB
OopUruHaia
® 00BEeKT-OpUTHHAJ, KOTOPBIN
obecnieynBaeT N3y4eHHE BCEX CBOMX

CBOIICTB
2 Yro Ha3kIBacTCI KOHEYHO-DJIEMEHTHOMN a”HcaMOJIb U3 BCEX KOHEUYHBIX T1IK.3.1
MOJEIBI0? 3JIEMEHTOB U y3JI0B

e MarepuanpHoe Temo (B 00meM
ciydae — 00J1acTh, 3aHUMaeMast
CIUTONIHOM CPEIoil HITH TToJIeM)

® CeTKa W3 TPaHUI] AJIEMEHTOB
®  y3JIOBBIC TOUYKHU
® ancamOJb U3 BCEX KOHEUHBIX
AJIEMEHTOB U Y3JIOB

3 Yto Takoe CTENEHH CBOOOBI DJIEMEHTA, KOHEYHOE YHCJIO HE3aBUCHUMBIX T1IK.3.1
Moxaean? apamMeTpOB, OTMPEICISIEMBIX B Y3JIaxX
® KOHEYHOE YKCIIO HE3aBUCUMBIX KOHEYHO-3JIEMEHTHON CETKU

MapamMeTpOB, ONPEICISIEMBIX B Y3J1aX
KOHEUYHO-DJIEMEHTHOMN CETKH
e riobanpHas CHCTEMA KOOPAWMHAT
® JIOKaJIbHAas CUCTEMa KOOpJIUHAT
® KOHEYHO-3JIEMEHTHas MOJEIb

4 | Yro mpencTaBisitoT cOO0M TeOMETPHUIECKUE nuddepeHInanbHbIe IIK.3.1
ypaBHeHus: Kommm? 3aBUCHMOCTH JIe(pOpMAIIHid OT
o uddepeHnANTbHBIC 3aBUCHMOCTH nepeMeneHui

IEpEMELICHUM OT HaIpsKEHUN
e muddepeHITHATbHBIC 3aBUCUMOCTH
nepeMeIeHni oT 1edopMarii
o muddepeHITHATbHBIC 3aBUCUMOCTH
nedopmarmii OT mepeMeneHui
® BCE OTBETHI HEBEPHBI

5 Bce MeTo1bl BEIYHCIIEHNS HHTETPATIOB TOYHBIE U TPUOIIKECHHBIE [K.3.1
JeJISITCS Ha:
® TOYHbIE U MPHUOIIKEHHBIE
® [psMBIE U UTEPATHBHEIC
® [psMBIE U KOCBEHHBIE
® aHaJUTHYECKUE U rpaduyuecKue




OTOT MeTO[ sIBIIsieTCA HanboJee
pacnpoCTpaHEHHBIM IIPHEMOM PELICHHS
CHCTEM JIMHEHHBIX YpaBHEHHUH, aITOPUTM
MOCJEI0BATEIFHOTO HCKITFOUEHHS
HEHM3BECTHBIX
® BeIOyLIUNA METOJ
e wmeroxa Kpamepa
e MeToa 00paTHOM MaTpUIIBI
e wmetoj ['aycca

meton ["aycca

IK.3.2

OmHOPOAHOCTH MaTepHaia 0O3HAYACT. ..

® TIOCTOSIHCTBO CBOMCTB B KaXKJI0H

TOYKE
® ITIOCTOSIHCTBO CBOMCTB IO
HaNpaBJICHUSM

® 3MEHEHUE CBOMCTB 110 €IUHOMY

3aKOHY
® HE3aBHCHUMOCTL CBOMCTB B KaXJI0i
€ro TOUYKE

MOCTOSTHCTBO CBOMCTB B Ka)KIOU
TOUKE

[IK.3.2

PasmepHOCTh THHEHHBIX NedopMaruii?
e Metpsl
e PajuaHbl
e (Oe3pa3MepHas BEeIMYMHA
e JIxoymu

Oe3pa3mMepHas BeIHINHA

[IK.3.2

Uro mpeacTaBisaioT co00i PU3NIecKue
ypaBHeHHUs1 0000IIeHHOr0 3aKoHa ['yka?
® anreOpanyecKue HeIWHEWHbIE
3aBUCHMOCTH MEXIy Je(hOpMaIsIMu
1 HAIIPAKCHUAMN
o muddepeHInATBHBIC THHEHHEIC
3aBUCHMOCTH MEXIY Je(hOpMaIsIMH
1 HAIIPAKCHUAMU
® anreOpanyecKue TUHEHHBIC
3aBUCHMOCTH MEXIY Je(pOpMaIsIMH
Y HaINPsDKCHUSIMA
® BCC HEBEPHBI

anreOpanvecKkue THHEHHBIC
3aBUCUMOCTHU MCKIY
nedopmanusiMu 1 HanpsHKEHUSIMH

[IK.3.2

10

CriocoGHOCTB TBEPAOTO Tea COMPOTUBISITHCS
BHEIIIHUM Harpy3kam He pa3pyliasch
Ha3bIBaeTCA. . .

KectrocTb
MIPOYHOCTh
BBIHOCJIUBOCTD
YCTOMYHUBOCTh

MPOYHOCTh

IK.3.2

11

Ecnu yBenmuuuTh JUIMHY CTEpKHS B 2 pasa,
KaK U3MEHHTCS €r0 KECTKOCTh?
Huxaxk
YBEJIMYUTCS B 2 paza
YMEHBILINTCS B 2 pa3a
yYMEHBIINTCS B 4 pasza

YMEHBIINTCS B 2 paza

IIK.3.3

12

Yemy paBHO MHHAMAJIBHO BO3MOYKHOE YHCIIO
Y3710B CTEPKHEBOT'O KOHEYHOTO 3JIeMeHTa?

IIK.3.3

13

Kak yuuteiBaeTcs pacnpeneieHHas Harpy3Ka
IIPH PEIICHUY 33/1a4 O PACTHKCHUU-CIKATUU
crepxHs MKD?

Huxak
PaBHOJICHCTBYIOIIAS OT PaCIPEe/ICIICHHOM
Harpys3Ku, JIeJeHas Ha 2 TIepEeHOCUTCS B
OJrKalIITie Y316l

pacnpeneneHHON Harpy3KkH, JejieHast
Ha 2 mepeHocuTCs B ONKkaimme
y3I1b1

IK.3.3




PaBHOACHCTBYIOIIAS OT paclpeieeHHON
Harpy3KH NepeHOCUTCS B JTI000H 13
OMmKalIImX y3/oB
PaBHOJEHUCTBYIOLIAS OT pacHpeeICHHON
Harpy3KH NPUKJIAIBIBACTCS B IICHTPE

IK.3.3

14

Y4acTKa, HA KOTOPOM JICHCTBYET
PaccMaTtpuBaeTcsi KOHCUHBIH 3JIEMEHT,
paboTaromuii Ha pacTshKEHUE-CKaTHE.
Marpwiia ;keCTKOCTH TAKOTO 3JIeMEHTa UMEeT
BUJI...
[K]=]1-1-11]

[K]:EL—F[1 ~1-11]

[K]:EL—F[1111]

[K]:L—fu —1-11]

[K]:TF[l —1-11]

IIK.3.3

15 XKecTtrocTb cTepxHs, paboTaromero Ha
pacTsDKEHUE-COKATHE, OTIPEICIISIETCS 110
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