["ocynapcTBeHHOE Oro/1KeTHOE TIpoeccroHaibHOE 00pa30BaTeNIbHOE YUPEXKICHHUE
«HOxHO-YpanbCKuil roCyJapCTBEHHbBIN KOJUIEI))

MopnucaHo
undposoit
noanucbto: JlanuH
: YTBEPXJAIO:

FeHHagbeBnY
3aM. AupeKTopa no yueoHoi padbore
3anoBa T.C.

27 uronsa 2022

PABOYASI TPOT'PAMMA YYEBHOM JUCIUIIJIAHBI

OIlL.11. TH®OPMAIINOHHBIE TEXHOJIOI'MA
B IPO®ECCUOHAJIBHOHU JEATEJBHOCTHU

ITo cnetmansHocTH 15.02.08 TexHOIOTMA MAITMHOCTPOEHUS

2022 .



PaGouas mporpamma y4eOHOM TUCIUTUIMHBI pa3paboTaHa B COOTBETCTBUHU C
denepalibHBIM TOCYAApCTBEHHBIM 00pa3zoBaTebHbIM cTaHaapToM (nanee GI'OC) mo
CIeIUaIbHOCTH cpeaHero npodeccruonansHoro odpaszoBanus (nanee — CI10) 15.02.08
TexHOI0THSI MAIIIMHOCTPOEHUS YKPYITHEHHOM Ipymniibl crienuaisHocteit 150000
Metannyprus, MalIMHOCTPOSHHE U METAIII000paboTKa, HA OCHOBE IPUMEPHOU
IporpaMMbl Y9eOHOU TUCITUTUINHBI « TH(GOpMaIMOHHBIE TEXHOJIOTHUHU B

npodeccruoHanbHOM 1eITeTbHOCTH.

Pexomennoano CoBerom MunuctepcTBa oOpazoBanusi U Hayku YensiOMHCKOM oOnacTu
o npuMepHbiM OITO HIIO u CIIO. 3akmrouenne Coseta no npumepHsiM OITOIT Nelot
«31»mas 2011 r.

Opranmzamnusi — pazpaboTyuk padoueit mporpammsel: ['ocymapcTBeHHOE OIOKETHOE
podeccCuoHabHOE oOpa3oBaTenbHOE YUYpEKICHUE «tOxHO-Ypanbckuit
roCyapCTBEHHBIN KOJUIEIH))

Pazpabotuuk — JI.A. 3a0CTpOBHBIX, TPENOaaBaTENb

Paccmotpena u oqoOpena Ha 3acenanuu [HIK Uadopmatiku u nHGOpMAIIMOHHBIX

TEXHOJIOTUN

ITpoTtokon Nell ot 27 urons 2022.



COJEPKAHUE

MMACTIOPT PABOYE  TNPOTPAMMBI  YUYEBHOW
TV CHUILIAHBI

CTPYKTYPA U COJAEPKAHUE YYEBHON JUCIHUILIMHBI

YCJOBUA PEAJIM3ALIUM YUEBHOM JUCHUTILIUHBI

KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHMS
YYEBHOW JUCHUATIIMHBI

CTp.
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1. TACHIOPT PABOYEHN TTPOI'PAMMBI YYEBHOM JUCHUATIINHBI
NHOOPMAIIMOHHBIE TEXHOJIOT'N
B ITPO®ECCUOHAJIBHOM JIEATEJIBHOCTH
1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl
PaGouast mporpamMma ydeOHOM UCIUIUIMHBI SBJISIETCS YaCThI0O OCHOBHOUW MPUMEPHOM
npodeccronanbHO# 00pazoBaTenbHOM porpammel B cootBeTcTBUM ¢ @I'OC CIIO no
cneruanbHoct 15.02.08 TexHomorust MalIMHOCTPOCHHS YKPYITHEHHOM TPYIIIIBI
cnennanbHocTeit 150000 Metamnyprusi, MalIMHOCTPOEHUE U METAIITIO00paboTKA.
PaGouas mporpaMmma yueOHOM TUCIUILIMHBI MOKET OBITh UCIIOJIH30BaHA B

po(hecCHOHANBFHOM MOATOTOBKE B JOTIOJTHUTEIHLHOM ITPO(EeCCHOHATFHOM 00pa30BaHUU U
po(eCCUOHANIHOM MOJITOTOBKE paOOTHUKOB B 00JIACTH MAITMHOCTPOEHUS U

METauI000padOTKHU NPU HATMYUH CpeTHEro (ITOJIHOTO) 00I1ero oopa3oBaHus.

1.2. MecTro y4yeOHOl OUCHUIUIMHBI B CTPYKType OCHOBHOH NPo¢eCcCHOHAIbHOU
o0pa3zoBaTeJbHOM MPOrpaMMbI:
JlanHast ydeOHasi JUCIUIUIMHA OTHOCHUTCS K NPO(EecCHOHATLHOMY LHMKIY OCHOBHOMU

npoQecCHOHAIEHON 00pa30BaTEIbLHOMN MPOTPAMMBI.

1.3. Hean wu 3aga4d JUCHUILVIMHBI — TPe0OBaHUSA K Pe3yJbTaTaM OCBOCHUA

AUCUMILUIUHBI:

B pe3ynbraTte ocBoeHUsT y4eOHOM TUCIUTUIMHBI O0yJarOUUACs TOKEH YMETh:

— 0(hOpMIIITH KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO TOKYMEHTAIMIO MIOCPEACTBOM
CAD u CAM cucrewm;

— TIPOEKTUPOBATH TEXHOJIOTUYECKHUE MPOIIECCHI C UCTIOJIb30BAHUEM 0a3 JaHHBIX THUIIOBBIX
TEXHOJIOTUYECKUX MPOLECCOB B IHAIIOTOBOM, MOJIyaBTOMATHYECKOM U
ABTOMATHUYECKOM PEKUMAX;

— CO03/1aBaTh TPEXMEPHbIE MOJEIIA Ha OCHOBE UepTexKa.

B pe3ynbraTe ocBoeHUs y4eOHOM TUCHUIUIMHBI 00YYarOIHICs TOJIKEH 3HATh:

— xiaccel M BujIbl CAD u CAM cucrtem, X BO3MOXHOCTH U MIPUHITATIBI

(YHKIMOHUPOBAHUS;



— BuUbI onepanuii Hag 2D u 3D o0bekTamMu, OCHOBBI MOJICIUPOBAHUS IO CEUCHUSIM U
MPOCKIIUSIM;

— CITOCOOBI CO3JIaHHA U BU3yaJIM3allM aHUMHUPOBAHHLBIX CIICH.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHMe pado4eil MPorpaMMbl Y4eOHOM TUCHMILIMHBI:
MaKkcuMaibHas yueOHasi Harpy3ka oOydaromierocs: 69 4acos,
B TOM YHCIIE:

o0s13aTeNibHas ayIUTOpHAs yueOHas Harpy3ka oOyyatoiierocs 46 4acos,

B TOM 4YHCIIe B (DOpME MPAKTUIECKOM MOATOTOBKH 36 9acoB;

camocTosTeNbHasg pabota oOyyaromierocs 23 yaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JUCHUIIJIMHBI

2.1. O0beM yuyeOHOM AUCHMILIMHBI U BUABI Y4eOHOI padoThI

Bun yueO6Hoii padoThI Oovem uacoes

JJIA OYHOH (POpPMBI

MaxkcumanbHasi yueOHAas HArpy3Ka (Bcero) 69
Oo0s3aTesbHAsA ayAUTOPHAsA y4eOHAsi HATPY3Ka (BCero) 46
B TOM 4HcCJIe B (hOpMe MPAKTUIECKON TOTOTOBKH; 36

B TOM 4YHMCIJIC:

Jlexnmu, 18

B TOM 4uciie B hopMe MPaKTUIECKOM MOrOTOBKH; 8

nabopatopHbie paldoTHI,

B TOM 4HHUCJIC B (bopMe HpaKTI/I‘-IGCI(Oﬁ IIOATOTOBKH,

IMPAKTHYCCKUC 3aHATHUA, 28

B TOM 4uciie B POpMe MPAKTUUYECKOMN MOTOTOBKU 28

KOHTPOJIbHBIE PAOOTHI; -

KypcoBas paboTa (IIpOeKT); -

CamocrosiTesibHas paboTa o0yuaroierocs (Bcero) 23

B TOM 4YHCIJIC:

Paboma c snekmpornvim yuebHuKom 5
Co3zoanue yepmedsicetl no 3a0aHUIO 8
Ilocmpoenue 3D modeneti oemaneii 10

Ipomesxcymounaa ammecmayus 6 goopme: /Jugppepenuuposannsiit 3auem




2.2. IlpumMepHBI TEMATHYECKHUH IUVIAH U COAEPKAHUE YUeOHO! TUCHUIINHBI: HH(POPMALMOHHBIE TEXHOJIOTUH B

npo¢ecCUuOHAITBHOI 1eATeJILHOCTH

HanmenoBanmue Conep:xanue yueOHOIro MaTepuasa, JJadoparopHbie padoThl M NPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
pa3/1ei0B U TeM caMoCTosiTe/IbHAs paboTa 00y4aoUIMXCs. 4acoB | OCBOEHMS
1 2 3 4
Pa3znen 1. 6
00630p CAD u CAM
cucTeM
Tema 1.1. Conepsxanue yueOHOTo MaTrepuaa,
CAD u CAM B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJTOTOBKU
CHCTEMBbI M UX 1. | UKnaccel u Buast CAD u CAM cucrem 2
KJIaccu(puramus 2. | Boamoxkxanoctu CAD u CAM cucrem
3. | llpuHnumnel QyHKIMOHUPOBAHUS TAKUX CUCTEM
4. | CAD cucrema CAIIP «Kommacy, Ha3HaUE€HUE, BO3SMOXXHOCTH, 00JIACTh TPUMEHCHUS
Jlexknuu, 4
B TOM 4Hclie B (hOpMe NPAKTUUYECKON OJTOTOBKU 2
JlaGopaTopHbIe paboTHI,
B TOM 4HcJie B (hOpMe NPAKTUUECKON OJTOTOBKU
[IpakTHueckue 3aHsTHS, -
B TOM 4HcJie B (hOpMe NPAKTUUECKON NOJITOTOBKU
KonTponbHbIe paboThl -
CamocrosTenbHas paboTa o0yJyaroumxcs 2
ITonroroBka coobuiennii no teme «O6sacts npumeneHust CAD u CAM cuctem»
Pasznea 2. 48
PaGora B CAD
cucreme Komnac 3D
Tema 2.1. Coneprxanne y4eOHOT0 MaTepurana 6
ITocTpoenne 1 | Buasl AByMepHBIX OOBEKTOB U OTEPAINH 110 X CO3/IaHUS 2
TpexMepHbIX Mojeeil | 2 | CnenuaibHble MEXaHU3MBbI [T TIOCTPOCHHS N300pasKeHUI
aerasiei. 3 Omnepanyu peJaKTUPOBAHUS ABYMEPHBIX OObEKTOB
4 | IlpuHumns! 1 UHCTpYMEHTHI co3fanust 3D moneneit
5 | [IpuHIMIBI TOCTPOEHUS TEN BPAIICHUS
6 | [lpuHIUIIBI TOCTPOCHHSI KHHEMATUYECKUX DJIEMEHTOB U MPOCTPAHCTBEHHBIX KPUBBIX
7 | IlpuHOUTIBI TOCTPOEHUS AIEMEHTOB 10 CEYEHUSIM




8 [TpuHIUIIBI TOCTPOEHUS JTUCTOBBIX JETaIeH

9 | Co3nmanne cOOpPOYHBIX YepTeKen

Jlexmun,
B TOM 4HCJIe B (hOpME MPAKTUIECKON MOTOTOBKU

(o]

JIaboparopHbie paboTHI,
B TOM 4HKcJIe B JOpME MPAKTUIECKOM MOJrOTOBKH

[IpakTrueckue 3aHsATHS,
B TOM 4Hclie B (hOpMe NPAKTUUECKON MOJTOTOBKU

Co3nanue 1ByMEpHBIX 00BEKTOB

HpI/IMeHeHI/Ie MCXaHHU3Ma IIPUBA30K

[IpuMeHeHne reoMeTpUUYECKOT0 KalIbKyJsTopa

PeHaKTHpOBaHI/Ie 1 KOIIMPOBAHUC NBYMCPHBIX 00BEKTOB

Cosznanue npsimoyroibHbix 3D Moneneit

IlocTpoeHune Ten BpaleHus

HOCTpOCHI/Ie KHMHCMATHUYCCKUX JJICMCHTOB U ITPOCTPAHCTBCHHBIX KPHBBIX

[TocTpoeHue 371€MEHTOB 1O CEYEHUSM

HOCTpOCHI/Ie JINCTOBBIX z[eTaneﬁ

KoHTponbHbIe paboThI

CaMocTrosTenbHas pa60Ta 06y11a10u11/1xcsl — OTpaGOTKa IIpUEMOB pa6OTI>I TITOJIYYCHHBIX Ha 3aHATHAX

Tema 2.2. Coneprxanue yueOHOro MaTepuasa

IHocrpoenue [Tpuemsl co3iaHusi COOPOYHBIX €IMHHUIL
coopounbix 3D CGopouHBIE MOJIETH
Moacaen CnocoObl pelakTHpOBaHKs eTanel cOOPOYHON MOJIEIH

Jlo6aBneHre HOBOro KOMIIOHEHTa B COOPKY

PaGora ¢ 6ubnroTekaMu CTaHIAPTHBIX SJIEMEHTOB

OdopmieHre KOHCTPYKTOPCKOW JJOKYMEHTAUH (YepTexH, crenupuKainm)

N[OOI AW IN -

Hcnons3oBanne OMOIHOTEKU aHUMaLUH

Jlexmumn,
B TOM 4Hclie B (hOpMe MPAKTUIECKON OJTOTOBKH

JlaGopaTopHbie paboTHI,
B TOM 4Hclie B (hOpMe MPAKTUIECKON OJTOTOBKU

[TpakTrueckue 3aHsATHS,
B TOM 4Hclie B (hOpMe MPAKTUIECKON OJTOTOBKU

Co3nanne cOOpOYHBIX EAMHUIL

Cozmanne coopounoit 3D monenn




Hanosxxenne conpsikeHU# Ha AeTalId COOPKHU

PeI[aKTI/IpOBaHI/Ie KOMIIOHCHTA Ha MECTEC

Jlob6aBneHne CTaHJapTHBIX U3IEIUI

Coznanune ueptexa u3z 3D monenun

OxoH4areapHOE 0POPMIICHHE YePTEKa

Coznanue cienudukanyii Ha COOPOYHBIC €TUHUIIBI

KonTponbHbie paboThl

CamocrosiTenbHas paboTa o0yyaronmxcs — oTpaboTKa NPUEMOB pabOTHI MOJIYUYEHHBIX Ha 3aHATHIX 8

Paznea 3. 13
IIpoexTrpoBanue
TeXHOJIOTH4eCKUX

NPOLECCOB.

Tema 3.1. Copep:xanue yueOHOro MaTepuana 2
IIpoexTupoBanue 1 | CAIIP TexHOIOrM4eCKUX MPOLECCOB 2
TEXHOJOIHICCKUX 2 | ABTOoMaTu3anys pacyeTa peKUMOB PE3aHMs U TEXHUYECKOI0 HOPMUPOBAHMS

npoueccos Jlexun, Jlexmuu,
B TOM 4Hclie B (hopMe MPAKTUUYECKON MOJTOTOBKU
JlaGopaTopHbIe paboTHI, -
B TOM 4HcJIie B (hOpMe NPAKTUUECKON MOJITOTOBKU
IIpakTnueckue 3asHsTHS, 8
B TOM 4HcJie B (hOpMe NPAKTUUECKON OJTOTOBKU 8
Hasuranus no nepesy TII
VMnopT gaHHBIX ¢ paboyero yepTexa U peJakTHPOBaHUE IrpaUyeCcKOro TOKyMEeHTa
[TonknroueHne BCrioMoraTenbHbIX JOKyMEHTOB T11
Hacrpotiika cBsa3u Mexnay anementamu nepesa KT u geprexom neranu
Pabota co cripaBouHBIMU JaHHBIMU U pefakTupoBanue atpudyros JICE
IIpoextupoBanue TII Ha OCHOBE TEX.IIPOLIECCOB -aHATIOTOB
Pabota B pexxume «IIpocMoTprimk»
KonTtposnbHbie paboThI -
CamocTosiTenbHas pabota o0yyaronmxcs — oTpaboTKa NOJYyYEHHBIX Ha 3aHIATHUSIX IPUEMOB pabOThI 5)
[TpumepHas TemaTuka KypcoBoi paboThl (ITpOEKTa) -
CamocTosTenbHas pabota o0yyaroumxcs HaJl KypcoBoi paboToi (IpoeKToM) -
Bcero: 69




3. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITIJIMHBI

3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecredeHH 0
Peanuzanuss y4eOHOW AUCHUIUIMHBI TpeOyeT Hamuyusi Yy4yeOHOoro kaOWHeTa He
peIyCMOTPEHO; yueOHOH J1abopatopu MHPOPMAIMOHHBIX TEXHOJOTUH MACTEPCKUX HE
MIPETYCMOTPEHO.

Oo6opynoBanue yuebHoro kabunera: APM mpenonasarens, paboyast 10CKa, MPOrpaMMHOE
obecrieuenne — CuctemMa TpeXMEpHOTo TBepaoTeabHoro MmoaenupoBanus KOMITAC-3D
Bepcu 10 u Bblme (A7 camMoOCTOSITENbHOM paboThl cryaeHTtoB Bepcus Jlaiit), CAIIP
TexHoJiornueckux mnpoueccoB «BEPTUKAJIby»

TexHuueckue cpeacTtBa OOYYEHMS: NEPCOHAJIbHBIE KOMIBIOTEPHI, MYJIBTHMEIUIMHBINA
IIPOEKTOP, IKpaH (IJ11 TEOPETUUECKUX 3aHATUI).

ObopynoBaHne MacTEpCKON U paboOYUX MECT MacTEPCKO: HE MPeyCMOTPEHO
O6opynoBanue J1abopaTopun 1 pabounx MecT Jjabopatopuu: IlepcoHanbHbIe

koMIibtoTephl (coBmecTumbie ¢ IBM PC), nporpammuoe obecrieuenue.

3.2. HapopmanuoHHoe odecniedeHue 00y4eHust

Ilepedyennb yueOHbIX u3ganuii, UHTepHET-pecypcoB, JOMOJHUTEILHON JIUTEPATYPHI

OCHOBHBIEC HCTOUYHUKH:

1. Jlerun, B.W. MadopmanronHbie TeXHOIOTUU B MaruHocTpoeHuu: yueOnuk st CIT1O.-

2-e u3M., crep.- M.: Akagemus, 2009. — 240 c.

2. Cogeros, b. f. Uadopmarmonnsie Texnonorun : yueouuk st CI1IO / b. 5. Cosetos,
B. B. llexanoBckuit. — 7-e u3z., nepepad. u qon. — M. : UznarensctBo FOpaiit, 2018.
— 327 c.

JloTOTHUTENbHBIE UCTOUYHUKHU:

1. Asepun, B.H. Komnbiorepnas unkenepHnas rpaduka: yueoHoe nocooue misa CIIO.-
M.: Akanemus, 2014 — 224 c.

2. UmxeHepHas U KOMIbIOTEpHAas rpaduka : yuyeOHuk u npaktukym s CIIO / P. P.
AnamoBa [u np.] ; mom obm. pen. P. P. Amamomoii, C. A. JleonoBy, H. B.
[TmennunoBy. — M. : U3narensctBO FOpaiit, 2018. — 246 c.

10



4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOI

T CIUTLIAHBI

KOHTpOJIb H OLEHKA pPC3yJIbTaTOB OCBOCHHA y‘l66H0ﬁ AUCHUIIIIMHBI OCYIICCTBIIACTCA

MpCroAaBaTCjiicM B IIPOHCCCC IIPOBCACHHA IIPAKTHUYCCKUX 3aHIATUH M JIa60paTOpHBIX

pa60T, TCCTUPOBAHUA, d@ TAKIKC BBIIIOJIHCHUS O6y‘-IaIOIHI/IMI/IC$I HHIUBUAYaJIbHBIX SaﬂaHHﬁ,

ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTarsl 00yyeHus

(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMBbI U MeTOAbI KOHTPOJIS ¥ OLlEeHKH

pe3yJbTAaTOB 00yUYeHUst

00ydJarouuics J0JDKEH YMETh:

— 0(opMIATH KOHCTPYKTOPCKYIO U
TEXHOJIOTHYECKYIO JIOKYMEHTAIIHIO
nocpeactsoM CAD u CAM cucrewm;

— MPOEKTHPOBATH TEXHOJOTHMUECKHUE MPOIECCHI C
HCIIOJIL30BaHMEM 0a3 TaHHBIX TUIIOBBIX
TEXHOJIOTHYECKHUX MPOIECCOB B THATIOTOBOM,
MOJIyaBTOMaTHYECKOM U aBTOMAaTUYECKOM
peKUMax;

— CO3/1aBaTh TPEXMEPHBIC MOJIEIN Ha OCHOBE
yepTexa.

0o0yJarouuics J0JKEH 3HATh:

— xiaccel ¥ BuA6l CAD n CAM cucrem, nx
BO3MOKHOCTH ¥ TIPUHIIMITHI
(GyHKIIMOHUPOBAHMUS;

— Buabl onepanuii Haa 2D u 3D o6bexTamu,
OCHOBBI MOJICIIMPOBAHUS 110 CEYEHUSIM U
MIPOEKITUSM;

— CIIOCOOBI CO3TaHMSI U BU3YaTH3aI[IN
AHUMUPOBAHHBIX CIICH.

Tekyuii KOHTPOJIb:

OneHuBaHue MOATOTOBICHHON Ha
IIPAKTUYECKUX PabOTaxX TEXHUYECKON U
TE€XHOJIOTUYECKON JOKYMEHTALUH.
IIpoBepKka 1 OLIEHKA CaMOCTOSATENBHO
BBIIIOJTHEHHBIX IOKYMEHTOB .
TecTupoBaHue 110 TEMaM.

W TOroBBIN KOHTPOJIb:

HpOMeOfcymquaﬂ ammecmayusl 6

BrimosHeHMEe 3a4eTHOTO 3aJaHMu;
Hrtorosoe TectupoBaHue.

ougpepenyuposarnnoeo 3auema

¢opme
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