MUHMUCTEPCTBO HAYKHU M BLICIIEIO OBPA3OBAHUS
POCCUUCKON ®EAEPALIUN
®EJIEPAJIBHOE FOCY/IAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIbHOE
VYPEJK/IEHUE BBICHIEI'O OBPA3OBAHMAA

«CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHAS AKAJTEMMUS»

1 = WERTM,
ok * 4y

F.1O. HaropHas

« v »

PABOYASI MTPOTPAMMA JUCIHUTILINHBI

KoMnbroTepHbLIH HHKHHAPUHHI U TPOTOTUITHPOBAHHUE

VposeHb 06pa3oBaTeIbHOI POIPiAMMBbI OaxasaBpuar

HanpagjieHHe noaAroToBKH 13.03.02 Diex poIHEPreTHKA U IIEKTPOTEXHHKA

Hanpagsiennocts (npoduib) DICKTPOTEXHAYECKIE KOMILICKCHI MEXATPOHHbIX H

pOOOTOTEXHUYECKHUX CHCTEM

®opma o0yueHust o4Has

Cpok ocoenus OII 4 roga

HucruryT WHxeHepHblii

Kadeapa paspadoruux PI1J{ MexaTpoHHBIE 1 POOOTOTEXHHYECKHE CHCTEMBI
Beinyckaomas kadeapa MexaTpoHHbIE 11 POOOTOTEXHUYECKHE CHCTEMBI
Havanpauk /

y4eOHO-METOIUYECKOI0 YIIpaB/ICHHSI 4 // Cemenona J1.Y.

JlupekTop HHCTUTYTa [TaBnenxo E.H.

3aBeayIOIUi BRITyCKarOIeH kadepoit Mauncyrenos P.C.

Yepreccr, 2026



COJEPJKAHME

1. HEJIM OCBOEHUS AMCLUIIITIHBI .....ocviiiiiiiiiiiiie e 3
2. MECTO JJUCLIUIUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOTPAMMBL .........coocvvivcieieicieicianan, 3
3. INTAHUPYEMBIE PE3VJIBTATBI OBYUEHHUS........ccoiiiiiiiiiiiii s 4
4. CTPYKTYPA U COAEPXAHUE JUCHUITIIMHDBI .......cccoiiiiiiiiiiiiii s 5
4.1. OFbEM JIMCLMIUIMHBI Y BUIABI YUEBHOM PABOTDL.......c.ooviviiicieiicisieeee s 5
4.2. COHEPX)KAHUE JUVICHIATIIIMHDBI ......occoiiiiiiiiiiiiiiii e s 6
4.2.1. Pazmernsl (TeMbI) AUCIUIUINHEL, BUIB! YICOHON NEATEIEHOCTH U (POPMBI KOHTPOIIT ...vvvveevreeeenreesreenessnesnnesnnss 6
4.2.2. JICKITHOHHBIH KYPC +..uveiuvtaueeseeseesseassesssesseesseesseasseanseasseasseassesseesseasseassesssesseesseesmeesmeeaseenseanseas s e ameenbeenre e reenreeneannis 7
4.2.3. JIaOOPATOPHBIH TIPAKTHKYM ... .vcuvtveseesressesstsessessesseassassessessesseasesseassaseassessesstasesseabesseessesse st areabeabesbeesseseeneneesnennis 8
4.2.4. TIPAKTHUCCKIE BAHITHS ... vecuviuriieiesteesteesteesaeesasssas st sseeshe e be s b e s e b e s b e sh e e sb e e b e s ab e s b e e s b e e s b e e s b e e b e s b e b e b e sbe b e b 10
5. IEPEYEHb YUEBHO-METO/JUYECKOI'O OBECIIEYEHUA JIJII CAMOCTOSTEJIbBHOM PABOTEHI
OBYUAIOIINXCS TTO JUCHHITITIIMHE........c.ooiiiiiiiiiintee s 11
5.1. Metonuueckue yka3zaHus Ul HOATOTOBKY OOYYAFOIIMXCS K JICKIIMOHHBIM 3AHATHAM.....c.vovviveiriaresieenrenennennens 11
5.2. Meronudeckne yKazaHUS UL MTOJATOTOBKH OOYYAIOIINUXCS K TAOOPATOPHBIM 3AHITHAM .....vvrvverreereerennesnesnnss 11
5.3. Meronudeckne yKazaHUS UL TOATOTOBKH O0YJAOIINXCA K MPAKTHICCKAM 3AHITHSIM ....o.vvvveereereerennesnesnnss 12
5.4. Metonudeckne yKa3aHUS II0 CAMOCTOSITETIBHON PAOOTE OOYTAFOIITHIXCS +..vvvvverreereesreannesnrssseesseesseesseessessnesnssnnss 12
6. OBPA3OBATEJIBHBIE TEXHOJIOITIH ......cocociiiiiiiiiiiiiiiicii s 13
7. YYHEBHO-METOJWYECKOE U MTHOOPMALIMOHHOE OBECITEYEHUE JUCHUITJIUHLL....................... 14
7.1. [lepedeHb OCHOBHOM U TOTIONHUTEIBHON YICOHOM JIATEPATYPBL ... veeuvierreasrersressessreessessseanseasessresseessesssesssesssesnns 14
7.2. Ilepeyennb pecypcoB HHHOPMAITHOHHO-TEICKOMMYHUKAIUMOHHON CETH «HTEPHET ..vvevvienrieeieriieniierieeniesaeanees 15
7.3. IndopMalioHHBIE TEXHOJIOTH, TULEH3HOHHOE TIPOIPAMMHOE O0ECTICUCHHE ... veuververrereereeesressesieaneeseesnennennens 15
8.1. TpeboBaHus K ayJUTOPHSM (IIOMELICHUSIM, MECTaM) ISl IPOBEICHUS 3AHATHH ......vveveevvevenrinresiesieseenne e 15
8.2. TpeboBanus K 000PYJOBAHUIO PAOOUHUX MECT MPETIOABATEIIS M OOYUAFOIIIHXCS «.vvvvenveerrensreseeeseeeseeeeesseessenssnns 16
8.3. TpeOoBaHUs K CHIELUATH3UPOBAHHOMY OOOPYIOBAHIEIO ......vevverriarisreaseaseassessessessesseasesseessessessessessessesseassessesnensenns 16
9. OCOBEHHOCTU PEAJIM3 AU ANCHUITJIMHBI JJ151 THBAJIMAOB U JIUL C OTPAHUYEHHBIMUA
BO3MOXHOCTSMMU 3IIOPOBDBS .......cooiiiiiiiiiii i s 17
DOOH/] OLUEHOUYHBIX CPEJICTB........ooiiiiiiiiiiiiiii e s 18
1. TTACITIOPT ®OHJA OHEHOYHBIX CPEJCTB I10 JUCHUIIIIMHE.........ccoooiiiiiiiiiiiicee s 19
2. Dtanbl GOPMUPOBAHHS KOMIIETCHINH B TIPOLIECCE OCBOCHUS TUCIIUTIIIIHBL .....vovvivirisiessissieiesaesresnessesnessassne s snens 19
3. Iloka3arenu, KpUTEPUH U CPEICTBA OLIEHUBAHMS KOMIIETEHIINH, (POPMHUPYEMBIX B IIPOLIECCE H3YUCHUS

D107 (0000700 8105 0505 QRN 20
4. KoMIIIEKT KOHTPOJIbHO-OLEHOUYHBIX CPEJCTB TIO JUCTIMIIITIHE .....vvveenveeastreeneeessteeanseesssreasseesssneesseessssesnsesssseeensessnnns 21
5. Meronuueckue MaTepHabl, ONPEACIAIONINE MPOLEIYPhl OLEHUBAHHUS KOMIETEHIIUM ......vevvearirrevearenseesreeenreneens 28



1. HEJIX OCBOEHUA JUCHUIIJINHBI

Lensimu ocBoeHMS TUCHUIUIUHBI «KOMIBIOTEPHBIH WHXUHUPUHT U MPOTOTUIIMPOBAHUE)
SIBIISICTCS:

e popmMHpoBaHUE HABBHIKOB IMPUMEHEHUS MAaTeMaTH4YeCKOrOo  MOJEIHPOBAHUS U
KOMIIBIOTEPHOIO aHAJIM3a B MH)KEHEPHBIX pacueTax;

® OCBOCHHE COBPEMEHHBIX TEXHOJIOTHA KOMIIBIOTEPHOT'O MIPOEKTHPOBAHUS
(CAD/CAM/CAE) n nporotunupoBanus (3D-neyats, 1a3epHas peska, UITY);

® pa3BUTHE yMEHUI pabOTHl C HOPMATHBHOM TOKYMEHTALMEH M CTaHIapTaMH B 00JacTu
U(POBOTO MPOSKTUPOBAHUS;

® I3y4YeHHE MPUHIUIIOB pa3paboTKU aJrOpUTMOB U MPOrPaMMHOr0O OOECHeueHUus Jis
yIpaBiaeHUs] pOOOTOTEXHUUYECKUMU CUCTEMAaMH;

¢ hopMupoBaHHE KOMIIETEHIMI B OOJIACTH AaBTOMAaTH3MPOBAHHOTO IMPOEKTUPOBAHHS U
ONTUMU3ALMY UH)KCHEPHBIX PELICHUN .

IIpu 3TOM 3a0auamu TUCHUILINHBI SBIISIOTCS:

® [3y4YE€HWE OCHOB MAaTEMaTUYECKOIO0 MOJCIMPOBAHUS M YHUCIEHHBIX METOAOB IS
pelIeHNs NHKEHEPHBIX 3a/a4,;

® ocBoeHue coBpeMeHHbIX CAD-cuctem i1 MpOeKTUPOBaHUs AeTalneil u cOOpoK;

® [IPUMEHEHHE METOJIOB KOHeuHO-dieMeHTHoro aHaimi3a (FEA) u kommbrorepHOTro
urxuaupuHra (CAE) nis npoBepku MpOYHOCTH U ONTHUMH3AIMH KOHCTPYKIIHIA;

® U3y4eHHUE TEXHOJIOTUH aJJUTHBHOTO mpousBozcTBa (3D-meuyaTp) W CyOTpaKTUBHOTO
npousBojcTBa (UI1Y, nazepnas peska);

® aHaJIM3 HOpMaTUBHO-TexHHYeckol nokymeHTauuu (I'OCT, ISO) mpu npoextupoBaHun
Y IPOTOTUIIUPOBAHUM;

® [IPAKTUYCCKOC MPUMCHCHUC CHUCTCMHOTI'O IMOAXOJAA MpU PCHICHWMH KOMIUICKCHBIX 3aaad
KOMITIBIOTCPHOTI'O MHXKUHUPHUHIA.

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. Jucuummmaa «KOMITBIOTEPHBI WHXXUHUPUHT M TPOTOTHIIMPOBAHHE» OTHOCHUTCA K
qyacTH, (GopMupyeMOi ydaCTHHKaMu oOpa3oBaTelibHBIX OTHomeHud broka 1 JucuumniuHsl
(MOAysM), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIIIMHAMM.

2.2. B rabmume mpHBENEHBI MPEAMISCTBYIOIMIAEC W  TMOCICIYIONIHE JUCIHILTAHBI,
HamnpaBlieHHbIE Ha (OPMUPOBAHWE KOMIETCHIUH AMCIUILIMHBI B COOTBETCTBUU C MATPHIICH
kommerennuii OI1.

IIpeamecTByromue 1 nocjaeAyUue AUCHUININHBI,
HaINpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHUH

Ne
/ [IpenmecTByronye AUCUUTIINHBI [Tocneayrouue TUCUUTIIMHBI
n/n
1. Nudopmaruka
WNmxenepnas rpaduxa [{udpoBsie IBOHHUKH B
CucreMbl aBTOMaTU3UPOBAHHOTO MPOMBIIIICHHO POOOTOTEXHHIKE
POEKTUPOBAHUS




3. INTAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSA

[Inanupyembie

PE3yNIbTaThI

OCBOEHHUsI 00pa3oBaTeNbHOI  MPOrpamMMbl

(080

KOMIICTCHIIM U 06yqafoumxc;1 OIIpCACIIAOTCA Tpe60BaHI/I${MI/I CTaHaapTa II0 HaIlpaBJICHUIO

MOATOTOBKUA W (DOPMHUPYIOTCSI B COOTBETCTBHH ¢ MaTpuliel kommetreHuii OI1

No Homep/ HaumeHoBanue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
o/ HHJeKC KOMIIeTeHIUH o0y4arommecst 10JKHbI:
KOMIIETEeHIIM U (M1M ee 4aCTH)
2 3 4

1. IK-1 CnocoOeH OCyIIeCTBISITh IIK-1.1. BemonHser aHaIM3 TEXHUYESCKOTO
pa3paboTky 3aJaHisl W HOPMATUBHOW JOKYMEHTAIIUH
KOHCTPYKTOPCKOM (T'OCT, ECK u ap.).
JIOKYMEHTalluu Ha IIK-1.2. Onpenensier GyHKIHOHATBHBIE,
CTCIUATM3UPOBAHHOC KOHCTPYKTHBHBIC M SKCILTYaTaIMOHHBIC
o0opyioBaHue TpeOoBaHusI K pazpadarsBaEMOMy
MEXaTPOHHBIX U 000pYIOBaHHIO.
POOOTOTEXHUUYECKUX IK-1.3. OOocHOBBIBaET BEIOOD
CHCTEM MaTepHaIoB, KOMILICKTYIOIUX U METOJIOB

W3TOTOBJICHUS JETaJIEH U Y3JI0B




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOThI

Ounas ghopma 0dyuenus

TPYAOEMKOCTh

Buna yueOHoii padoThl Bcero yacos CeMeCprI*
Ne 3
4acoB
1 2 3
AyauTOpHasi KOHTAKTHas padoTa 50 50
(Bcero)
B ToMm unce:
Jlexmun (JI) 16 16
JlabopaTopusie 3ansarus (JI3) 34 34
[Tpaktrueckue 3anstus (I113), Cemunapbl - -
©)
BHeaynuTopHasi KOHTaKkTHasi pabora 1,7 1,7
B TOM uncnie HHOAUBHUYANIbHBIE TPYNIIOBHIE 1,7 1,7
KOHCYJIbTallUN
CamocrosiTesibHas padora 56 56
ooyuarwmerocsi (CPO) (Bcero)
Iooecomoska k rabopamoprvim 3anamusm (J13) 36 36
Iloozomoska Kk mecmo8omy KOHMPOrO 10 10
Iloozomoska Kk npomescymoyHomy KOHMPOIO 10 10
(IIIK)
Ipomexyroun | 3auer (3) 3 3
asl aTTecTalus | B TOM YHUCJIe:
IIpuem 3au., yac. 0,3 0,3
CPO, uac. - -
HUTOroO: 4acoB 108 108
Obmas 3a4. e/l 3 3




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) IMCHUILIHHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (POPMBI KOHTPOJIS

Ounas popma obyuenus

Ne Ne HaunmeHnoBaHue pa3jaeiia (TeMbl) Buabl yueOHol DopMbI
n/ | cemec AUCHHUIINHBI AeATEeJIbHOCTH, BKJII0Yas TeKylei u
n Tpa CaMOCTOSITEJIbHYIO pa0oTy | MPOMEKYTOY
00y4Jaroumuxcs HOW
(B yacax) aTTrecTanuu
J | JIP | II3 | CP | Bce
O | ro
1 2 3 4 S) 6 7 8 9
1. 3 Paspmen 1. CAD/CAE- 6 | 14 - 18 | 38 | TecroBbrit
MOJICTTUPOBAHUE B POOOTOTEXHUKE KOHTPOJIb
2. 3 Paznen 2. Texnonoruu 6 14 - 18 | 38 | Tecroseri
MPOTOTHUITMPOBAHUS U UPPOBOE KOHTPOJIb
ITPOU3BOJICTBO
3. 3 Paznen 3. Lludpossie nBoitankn u | 4 6 - 20 | 30 | Tecrossrii
BUpTyaJIbHasA OTJIaJKa KOHTPOJIb
4. 3 BreaynuropHast KOHTaKTHas 1,7 | UnnuBugyansn
pa60Ta bIC U I'PYNIIOBBIC
KOHCYJIbTallUN
5. 3 [TpomesxyTouHas arTecTanus 0,3 | 3auer
UTOr O: 16 34 |- 56 | 108




4.2.2. JIeKIIHOHHBII KypC

Ne HaumenoBanue HaumeHnoBanue Coaeprxanue JieKIUA Bcero
n/ pasjiena TeMbl JIEKIMHU 4yacos
n AUCTUTLIHHBI
1 2 3 4 5
Cemectp 3 020
1. | Pazmen 1. Brenenue B Ponb nudposoro npoekrupoBanus B 2
CAD/CAE- KOMIIBIOTEPHBIN pPOOOTOTEXHHKE. DCKU3HI,
MOJIETTUPOBaHUE B WHXUHUPUHT. TBEPAOTENILHOE U MapaMeTPUIecKoe
pOOOTOTEXHUKE Ocnosbl CAD- MozenupoBaHue. [IpuHIuIb
MOJIETTUPOBAHUS noctpoenus 3D-reomeTpun.
WHxeHepHBI IMKIL: OT UAEU A0
MOJICIIH.
2. | Pazmen 1. Co6opounsie mogenu u | Co3manue cOOPOK, THITHI 2
CAD/CAE- MOITOTOBKA comnpsoxeHuit. [IpoBepka
MOJICJIMPOBAHUE B KOHCTPYKTOPCKOM KMHEMATUYECKUX 3aBUCUMOCTEM.
pOOOTOTEXHUKE JOKYMEHTAIIUU Jledexrockonus Moenei: KOJUTU3HH,
HecoocHocTH. Yeprexy,
cnerdukanuu, sxcnopt STEP/STL
3. | Pazgen 1. OcnoBsl CAE u MK?D: npuHuuIe! u 00671acTh 2
CAD/CAE- WHXXEHEPHBIN aHaIu3 | mpuMeHeHus. [[podHOoCTHOM,
MOJICJIMPOBAHUE B KOHCTPYKUHUIA TEIJIOBOM, MOJAJIbHBIA aHAIIN3.
pOOOTOTEXHUKE Tononoruueckas ONTUMHU3ALNS O]
npoTtoTunuposanue. Cps3ka
CAD—CAE B HH)XEHEPHOM IIHKJIE
4. | Pasmen 2. TexHomoruu FDM/SLA/SLS: ocoO0eHHOCTH, 2
Texnonoruu OBICTPOTO Marepuaisl, orpannaeHusro. CNC-
MPOTOTUIIUPOBAHUS | IPOTOTHUITHMPOBAHMUS: 00paboTKa, TUTHE,
u 1udposoe 0030p 1 KOMOWHUPOBAHHbIE TEXHOIOTHH.
MIPOU3BOJICTBO KJ1acCu(UKaLUs Br160p TexHONIOTMM O] 33/1a4y
pPOOOTOTEXHUKH
5. | Pasnen 2. 3D-neuars B IToaroroBka Moaenen: ToIIUHA 2
Texnonornu VH)KEHEPHOU IIPAKTUK | CTEHOK, NOJJIEPKKA,
MPOTOTUITUPOBAHUS opueHTupoBanue. [TapameTpsr
u nudpoBoe MeYaTy U UX BIUSHUE HA KAUYeCTBO.
IIPOU3BOJICTBO Tunuanelie 1eeKThl U CIIOCOOBI UX
MuHUMU3anud. [IpakTiuaeckue
pPEKOMEHIAIuu IS
pOOOTOTEXHUUECKUX Y3JIOB
6. | Pazmen 2. TexHonornueckas OneHka TEXHOJIOTUYHOCTH 2
Texnonoruu MOATOTOBKA KOHCTpyKuuid. [IpoextupoBanue
IPOTOTUIMPOBAHUS | IPOU3BOJCTBA TEXIpolecca U3roToBneHus. Kapter
u udpoBoe MIPOTOTUIIOB MapuIpyTOB, IPOU3BOACTBEHHBIE
IIPOU3BOJICTBO naHHbIe. B3anMocCBsI3b
KOHCTPYKTOPCKHMX PELICHUN U
IIPOM3BO/ICTBA
7. | Pazgen 3. Ludposeie | Lludppossie nBoitnuku | [ToHsTHE TUPPOBOTO ABOWHHKA. 2
JBOMHUKH U B POOOTOTEXHHKE: Wurerpanus CAD-moneneii B
BUPTyaJIbHAs MIPUHIHIIEI 1 BUpTyanbHble cpezpl. ROS, Gazebo,
oTiIagKa WHCTPYMEHTHI Webots, MATLAB Simscape




Paznen 3. Lludposeie
JIIBOMHUKU U
BHUPTyaIbHas
oTaagKa

Bupryanbnas otnanka
POOOTOTEXHUYECKUX
CUCTEM

Hacrpoiika criens! u puzndeckux
CBOMCTB. MozenupoBanue
KUHEMATUKH U JUHAMUKH.
TecTtupoBaHue MEXaHM3MOB U aHAJIU3
Tpaekropuil. Banupanus
BUPTYAJIBHOT'O MPOTOTUIIA

HUTOI'O yacoB B cemecTpe:

16

4.2.3. JlabopaTOpHBIii MPAKTHKYM

Ne
n/
n

HaumenoBanue
pasnena
JUCIHHMILINHBI

HaumeHoBaHue
JadopaTopHoii padoThI

Conep:xanue jJadopaTopHoOi
padoTsbI

Bcero
4acoB

1

2

3

4

Cemectp 3

0P0

1.

Paznen 1.
CAD/CAE-
MOJICTTUPOBAHUE

OcBOEHHE UHKEHEPHOTO
10, co3nanue 0a30BbIX
MOJEIIEH.

Hacrpoiika unrepdetica.
Pa6ota ¢ daitmamu,
yIIpaBlIeHUE BEPCUIMU
npoekTa. Co3nanue 0a30BbIX
ACKU30B: JIMHUH, TyTH,
npussi3ku. [locTpoeHue
MIPOCTBIX TEJI: BBIIABIIUBAHUE,
BpaIllCHHUE, BHIPE3bI.

[Tapamerpuueckoe
MOJIETIUPOBAHUE IETaIIH.

Co3ganue TaOIuIbI
rapaMeTpoB. Y CTaHOBKa
3aBUCUMBIX Pa3MEpOB.
[IpoexkTupoBanue neranu,
N3MEHSIEMOU OJHUM
napameTtpoM. [IpoBepka
CBSI3HOCTH TIPU U3MEHEHUHU
pa3MepoB.

[IpoexTrpoBanue
KOpIIyca WIN y3J1a
pobora.

MopenupoBanue 0060104€EK,
pEbep KeCTKOCTH,
HanpasJsomuXx. Mecra noa
Kpenéx: CTOMKH, IOCA/IKH,
oTrBepcTUsl. YU€T cOOpOUHBIX
3a30pPOB.

CoOopka MexaHu3Ma,
MPOBEpKa KUHEMAaTHUKHU.

Nmnopt oTaenbHbIX AeTanei B
coopky. Hanoxenue
CONPSIKEHMI: COBIIA/ICHUE,
NapajuieIbHOCTh, BPAILlEHUE,
Hanpasistromue. [IpoBepka Ha
KoJutn3uu. Busyanuzanus
JIBIDKCHHSI MEXaHHU3MA.

[IpouHocTHOM aHAIN3
(MKD).

Hasznauenne maTepuanos.
Co3nanue ceTku. 3aanue
3aKpETICHUH U HArPy30K.
[Tonydenue u ananu3
PE3yNbTATOB: HAMPSKECHHUS,
nedopmanuu, Ko3PpPUIEHT




3ariaca.

6. TemnoBoii/MOIAIBHBII TennooTBoA U Temioneperaya

aHalu3. B CTAI[MOHAPHBIX YCIOBUSX.
Ornpenenenue TerIoBbIX
MOTOKOB U TeMIIEPaTyPHBIX
nosjed. MoganbHbII aHaIu3:
MOMCK COOCTBEHHBIX YaCTOT U
dbopM KoeOaHui.

7. Tomomoruueckas Co3ganue UCX0IHOM MOJEIIH.
onTtumuzanus noj 3D- OrnpezeneHue 30H 3anpera u
reyarsb. 30H omnopsl. [TocTpoenue

ONTUMH3UPOBAHHOTO 00BEMA.
[Tepenoc pesynbrata B CAD u
CIJI&KMBAHUE TTOBEPXHOCTH.

8. | Pazmen 2. IToaroroBka Mozaenen K [IpoBepka TosIIIMHA CTEHOK,
TexHomoruu 3D-nevarwn. YIJIOB CBECAa, HAJTUYHS
MPOTOTUIIUPOBAHU 3aMKHYTBIX TIOJIOCTEH.

s JloOaBieHue
dacox/ckpyrnenuit nonx FDM.
Penuzaiin nox
TE€XHOJIOTUYHOCTD.

9. Pabota co ciaiicepom, Hacrpoiika comia, ciioiHOCTH,
HaCTpPOMKa PEKUMOB uH¢ua, noaaepxkek. Pacuér
MeYaTu. BpPEMEHH U pacxojia

¢unamenra. IIpeBbto
TpPaeKTOpHil coruia.

10 [IpakTrueckas neyatb [ToaroroBka npunHTepa:

JeTalu. KamuOpOBKa CTOJA, 1o1a4ya
¢unamenTta. 3arpyska G-koja.
Koutpouns nporiecca nevaru,
ycTpaHeHue J1e()eKTOB MEPBBIX
CJIOEB.

11 [TocTo6paboTtka u CHATHe noaaepxKexk,

KOHTPOJIb Pa3MEPOB. nudoBanue, 00e3KUprUBaHUE.
N3mepenne mraHreHIupKyiem
1 MuKpoMeTpom. OrieHKa
MOTPEITHOCTH Pa3MEPOB.

12 [IpoexTupoBanue Omnpenenenue 3TanoB
Texmpolecca pou3BOJICTBA. BEIOOp
M3TOTOBIIEHHS MPOTOTUNA. | 00opynoBaHus. Pacuér

BPEMEHU U3TOTOBJICHUSI.
Odopmnenue
TEXHOJIOTMYECKON KapThl.

13 AHanus AHanu3 opueHTaluu JAeTaleu.
TEXHOJIOTHYHOCTH MuHUMH3AIUS TTOIEPKEK.
KOHCTPYKIIUH. Yuporeane Mmoaenu 6e3

noTtepu QyHKIMOHANA.

14 ITonroroska [ToaroroBka uepTexen.
MIPOU3BOICTBEHHOTO dopMupoBanue

KOMIUIEKTA TaHHBIX
(uepTexxu, MapUIPyTHI).

cnenudukanuu. [logrotoBka
¢aiinos: STL, STEP, G-xon,
MapIIpyTHas Kapra.




15 | Pa3zgen 3. Nmnoptr CAD-Moznenn B | DKcIopt B 2
[{udpossie CHMYJISTOP URDF/SDF/OBJ/STEP.
JIBOMHUKHU U Co3nanue cueHbl, HaCTporKa
BUPTYaJbHas MaTepuasIoB U KOJUTU3UM.
oTJaKa [TpoBepka KOPPEKTHOCTH
T€OMETPHH.
16 Hacrpoiika criensr, 3ajiaHre Macchl, MHEPIUH, 2
MaTepHaloB, TPEHUS U YIPYrocTH. 3alaHue
OTpaHUYCHU I CBSI3€: IapHUp,
npu3MaTHUecKas napa,
Bpaienue. [Iposepka
YCTOMYUBOCTH U
B3aUMO/JICUCTBUS C
OKPYKCHHEM.
17 BupryanpHas npoBepka 3aaHue TpPaeKTOpUid 2
MeXaHu3Ma, aHaJInu3 JIBHOKEHHUS. AHAIN3 KOJIU3UM,
TPAECKTOPHIA. 3aeqaHuil, pe30HAHCOB.
OnTuMu3anus 1BUKECHUS.
HUTOI'O yacoB B cemecTpe: 34
4.2.4. llpakTuyeckue 3aHATHA
He npedycmompenwi
4.3. CAMOCTOATEJIBHAS PABOTA OBYYAIOLETOCS
Ne HaumenoBanue Ne Buasl CPO Bcero
n/n pasaeJia (TemMbl) n/n 4acoB
JAUCUHMITHHBI
1 2 3 4 5
Cemectp 3 (01010
1. Paspmen 1. CAD/CAE- | 1.1. | IToaroroBka k 1abopaTopHbIM paboTam 14
MOJICTAPOBAHNC B 1.2. | IloaroToBKa K TECTOBOMY KOHTPOJTIO 4
pPOOOTOTEXHUKE
2. Paznen 2. Texnonorun | 2.1. | IlogroroBka K J1abopaTopHBIM paboTam 14
HPOTOTUIUPOBAHMA M| 2 2 | TloAroToBKa K TECTOBOMY KOHTPOJIIO 4
uudposoe
IIPOU3BOJICTBO
3. Paznmen 3. LHudposeie | 3.1. | [ToaroToBka K JrabopaTopHBIM paboTam 8
JBOMHUKH U 3.2. | IToaroroBka K TECTOBOMY KOHTPOJIIO 2
BUPTYyaJIbHAs OTJIAZKA
Py A 3.5. | IlogroroBka K MpOMEXyTOUHOMY KOHTPOJIIO 10
HUTOI'O gacoB B cemecTpe: 56
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5. HEPEYEHb YYHEBHO-METOJUYECKOI'O OBECHHEYEHMS J1VIA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOINUXCA 11O JUCHUIIJIMHE

5.1. MeToauuecKkue YKazaHud QJid MOoAroTOBKH oﬁyqamnmxcsl K JICKIITHUOHHBIM 3aHATUAM

OOyyarommMcsi HEOOXOIMMO O3HAKOMUTBCS: C COJEp)KaHHEM padoyedl MporpamMmbl
JUCLHUIUIMHBL, C €€ LEIsIMH U 3a7jadyaMM, CBSI3IMHU C APYTUMH JUCLUIUIMHAMHU 00pa30BaTelbHOM
POTPaMMbl, METOIMYECKUMHU pa3padOTKaMu, UMEIOIUMHUCI Ha CaliTe By3a U B OMOIMOTEHHO-
U3JaTeIbCKOM LIEHTPE, C IpahuKOM KOHCYJIbTALUH NPEnoaaBaTes.

N3yueHne AUCUUIUIMHBL TPEOYET CUCTEMAaTHUECKOTO U TMOCIE0BATEIBHOTO HAKOTUICHHS
3HAHWM, CIe0BaTENIbHO, IPOIYCKU OTIEIbHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOMTH IPEIMET.
HeoOxoauMo mnpuxoanTh Ha JIEKIUIO MOJATOTOBICHHBIM, BEAb TOJBKO B 3TOM Cilydae
IpenojiaBaTeb MOXKET BECTH JIEKIMIO B MHTEPAaKTUBHOM pEXHME, 4YTO CIOCOOCTBYET
NOBBIIIEHUIO A3(PQPEKTUBHOCTH JIEKIMOHHBIX 3aHATHH. VIMEHHO m03TOMY OO0yYaromuMmcs
HEO00XO0aUMO:

- TmepeA KaXAoH JeKIMed MpocMaTpuBaTh pPabdOYyl0 MPOTrpaMMy IJHCHMUIUIMHBI, YTO
IO3BOJIMT COKOHOMHUTH BpeMsl Ha 3allUChIBAHUE TEMBbl JIEKI[MHM, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMOM JINTEepaTyphl;

- Ha OTAEIbHBbIE JEKIMM NPUHOCUTH COOTBETCTBYIOUIMM Marepuan Ha OyMaskKHBIX
HOCHUTEIISIX, MPHUCIAHHBIA JIGKTOPOM Ha «DJIEKTPOHHBIA MOYTOBBIA SIIUK TPYMIbD (TaOIHIIbI,
rpaduKy, CXeMbl), KOTOpbIH OyAeT OXapakTepu30BaH, IPOKOMMEHTHPOBAH, JIOMOJIHEH
HETIOCPEACTBEHHO Ha JICKIUH;

- mepea OYepeAHOH JeKIued HeOoOXOJUMMO IPOCMOTPETh IO KOHCIEKTY MaTepuall
OpeIbIAYIIeH JIEKIWH, BOCHPOM3BECTH OCHOBHBIE OMNpPEICNCHHsS, OTMETUTh HEIOHSATHBIC
TEPMUHBI U NOJOXKEHHUS, TOATOTOBUTH BOIIPOCH! C 1I€JIbI0 YTOUHEHHSI IPABHIIbHOCTH TOHUMAHUS,
HOTBITATHCSl OTBETUTH HA KOHTPOJILHBIE BOMPOCHI IO KIFOUYEBBIM ITyHKTaM COAEP KaHUS JICKIIUH.

[lpn 3arpyaHeHUSX B BOCHPUATHM Marepuana cieayeT OOpaTUTbCS K OCHOBHBIM
JUTEpaTypHbIM UCTOYHHKAaM. Eciim pa3o0paThCsi B MaTepualie OmsTh HE yIAlIoCh, HEOOXOIUMO
00paTuThCs K IpenojgaBareio (1o rpaduky ero KOHCYJIbTaluil UM Ha MPAKTUYECKUX 3aHATHSIX,
WM HAIMCATh Ha aJIpeC AIIEKTPOHHOMN TOYTHI).

By3oBckast nekuusi — TIJ1aBHOE 3BEHO IUAAKTUYECKOro IMKia oOyueHus. EE unenp —
paccMOTpEeHHE TEOPETHIECKUX BOIPOCOB M3JIAraéMoi TUCIHUIUTHHBI B JIOTUYECKH BBIICPKaHHON
dopme;  (dopMuUpOBaHME OPHEHTUPOBOYHONM  OCHOBBI  JJIi  TOCJEAYIOLIETO  YCBOCHMS
oOyyaromuMucs y4eOHOro Marepuaia. B cocTaB JEeKIIMOHHOTO Kypca 10 JUCIUIUIMHE
«KoMnbroTepHbI HHXUHUPUHT U TPOTOTUIIHPOBAHHMEY BKIIOUEHBI: KOHCIEKTHI (TEKCThI, CXEMBb)
JEKIMA B 3JIEKTPOHHOM TPEACTaBICHUH; (paiiil ¢ pa3gaTodyHbIM MaTepUaOM; CIHCKH y4eOHOH
JUTEPATyphl, PEKOMEHIYeMOH OO0y4arolMMCs B KaueCTBE OCHOBHOM M JOMOJHUTEIbHOH IO
TEMaM JICKIUH.

OOuMii CTPYKTYpHBIM KapKac, IPUMEHUMBIH KO BCEM JIEKIMSM AMCLUUIUIMHBI, BKIIOYAET
B ce0s cooOmeHne IIaHa JIeKIMH W CTPOroe CleJOBaHWE eMy. B TulaH BKITIOYEHBI
HalIMEHOBAHMSA OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKLUH, KOTOpBIE IOJOKEHBl B OCHOBY
IPOMEKYTOYHOTO KOHTPOJISI; CBS3b HOBOTO MaTepualia ¢ COIEpKaHWEM IPeIbIIylel JIeKINH,
Olpe/ielIeHne €ro Mecra W Ha3HaueHWs B AUCHUIUIMHE, a TakXke B CHCTeME C JPYrMMHU
TUCIUATUTMHAME ¥ KypcaMH; TIOABEIIEHHE BBIBOJIOB 10 KaXKJAOMY BONPOCY M MO HTOTaM BCEH
JEKIHH.

5.2. Meroanueckue yKa3zaHus 1Jisl HOATOTOBKH 00yYAKOIIHUXCH K J1a00paTOPHbIM
3aHATHAM

JlabopaTopHble pabOTHI COCTaBISIOT BAXKHYIO YacTh MPOQPECCHOHATHHOW MOATOTOBKH
oOydaromuxcs. OHM HampaBlieHbI HAa JKCIEPUMEHTAIBHOE IOATBEPXKICHUE TEOPETUICCKUX
MOJIOKEHUH U GOpMUpPOBaHUE YIEOHBIX U TPO(DECCUOHATBHBIX MPAKTUYECKUX YMEHHIA.

BrimonaeHne o0ydarommmMucs 1abopaTopHbIX padOT HAMIPaBIEHO HA:

- 000011IeHNe, CUCTEMATU3AIIHIO, YIITyOJIeHHEe, 3aKpeTIeHUE TTOTyYEeHHBIX TEOPETUUECKUX
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3HaHHI 10 KOHKPETHBIM TeMaM TUCLHUILINH;

dbopMupoBaHHE HEOOXOTUMBIX MPOPECCUOHATHHBIX YMEHHIN M HABBIKOB,;

MeTtoanueckue yka3zaHus 110 MPOBEJCHUIO Ja00paTOPHBIX padOT BKIIOYAIOT:

3ariiaBue, B KOTOPOM YKa3bIBaeTCsl BUJ PaOOTHI (J1TabopaTopHasi), €€ OPSAKOBbI HOMED,
00BbeM B 4acax U HAUMEHOBAHUE; IEJIb PA0OTHL; IPEIMET U CoepKaHue paboThl; 000pyI0BaHUE,
TEXHUYECKHE CpPEACTBA, MHCTPYMEHT; IMOPSJIOK (IOCICIOBATEIBHOCTD) BBIOJHEHHS PaOOTHI;
MpaBWJia TEXHUKKA OE30MacHOCTH M OXPaHbI TPyAa MO JaHHOH paboTe (M0 HEOOXOJAMMOCTH);
oOmme mnpaBwia K O(GOpPMIICHHIO pPAa0OTHI, KOHTPOJBHBIC BOMPOCHl M 3aaHHs; CIHUCOK
JAUTEpaTypsl (TI0 HEOOXOTUMOCTH).

[Tpu ruranupoBaHuK Ja00PATOPHBIX PabOT CIEAYeT YYMTHIBATh, YTO HAPSAY C BEIYIICH
[ENBI0 - TOJATBEPXKICHUEM TEOPETUUYECKUX IOJIOKEHHH - B XOJ€ BBINOJHEHHS 3aJaHUN Y
o0yJaromuxcsi B pOPMUPYIOTCS MTPAKTHYECKHE YMEHHS U HaBBIKK OOpaIeHUs C J1a00paTOpHBIM
000pyIOBaHUEM, aNIapaTypod M Mp., KOTOPhIE MOTYT COCTaBIATh YacTh HPOQECCHOHATBHOMN
NPaKTUYECKON TOATOTOBKH, a TaKXKe MCCIIEOBATEIIbCKUE yMEHUs (HaOlloJaTh, CpaBHUBATH,
aHAJTM3UPOBATh, YCTAaHABJIMBATH 3aBUCHMOCTH, JEaTh BBIBOJBI U 00OOIIECHHS, CAMOCTOSATEIBHO
BECTH UCCIIeIOBaHKE, ODOPMIIATH PE3yIbTAThI).

[Topsimox mpoBeneHust 7a0OpaTOPHBIX pPAa0OT B IEJIOM COBMAAAET C MOPSAKOM
NPOBE/ICHUS MPAKTHUECKUX 3aHATHH. [IOMUMO COOCTBEHHO BBIMOJIHEHHSI PaOOTHI JUIs Ka)IOH
nabopaTopHOil paboTHl MpeayCMOTpEHa MPOLEAypa 3alIUThl, B X0 KOTOPOH MpenojaBaTeib
NPOBOJIUT YCTHBIM WM THUCHBMEHHBIH ONPOC OOYYArONIMXCS JIJISI KOHTPOJIS TTOHMMAaHHS
BBIITOJIHEHHBIX WMH HM3MEPEHHH, TPABWIBHOW WHTEPHPETAMU TOJTYYCHHBIX PpE3yJIbTaTOB H
YCBOCHHSI UMM OCHOBHBIX TCOPETHYECKUX M MPAKTUYCCKUX 3HAHUM 1o TeMe 3aHsATus. CIHCOK
JUTEPATyPHI AJISl TIOATOTOBKHU K JIA0OPATOPHBIM 3aHATHSIM MTPUBEICHBI HIKE

5.3. MeToanyeckue ykazanus 1Jisl HOATOTOBKU 00Y4YaIOIIMXCS K MPAKTHYECKUM 3aHATUAM

He npeoycmompenni

5.4. MeToanueckue yKa3zaHus M0 CaMOCTOSATEIbHOI padoTe o0y4aromuxcs
BaxHOll 4YacThi0 CaMOCTOSITENbHOW pPaOOTHI SBISETCS YTCHHWE Yy4eOHOW M HAyIHOH
autepatypbl. OCHOBHas (QYHKIUS Y4eOHHKOB — OPHUEHTHPOBATh OOYydaloLIerocs B CHCTEME
3HaHUW, YMEHUI W BIAJEHUI, KOTOpBIE JOJDKHBI OBITh YCBOEHBI M OCBOEHBI OyAyHIMMHU
OaxayaBpaMu 10 JTaHHOW AUCLUILINHE.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Ne Buabl yueOHo# padoThI Oopa3oBaTtesibHbIE TEXHOJIOTUH Bcero

n/m | cemec 4acos
Tpa

(010]0)

1 2 3 4 S

1. 3 Jlexuus «COopounble | Jlekuus ¢ IpUMEHEHUEM 2
MOJEIN U  TMOATOTOBKA | MHTEPAKTUBHBIX TEXHOJIOTUI
KOHCTPYKTOPCKOU
JIOKYMEHTaLUN»

2. 3 Jlexuusa «OcHoBel CAE u | Jlekuus ¢ npuMeHEeHUuEM 2
WH)KEHEPHBIN aHAJIM3 | UHTEPAaKTUBHBIX TEXHOJIOTUI
KOHCTPYKIUI»

3. 3 Jlekmss  «3D-mevarp B | JIekuus c npuMeHEHUEM 2
UH)KEHEPHOU MPAKTUKEY. MHTEPAKTHUBHBIX TEXHOJIOTHI

4. 3 Jlexuust «TexHonornyeckas | Jlekuus ¢ mpuMeHEeHHEM 2
MOJATrOTOBKA TPOW3BOJACTBA | MHTEPAKTUBHBIX TEXHOJIOTUI
IPOTOTHIIOBY

S. 3 Jlexuus «dudpossie | Jlexmus ¢ npuMeHeHHEM 2
JIBOMHUKHU B | MHTEPAKTUBHBIX TEXHOJIOTUHI
POOOTOTEXHUKE: MPUHIIMIIBI
U MHCTPYMEHTBD»

6. 3 Jlexuus «BupryanpHas | Jlekuus ¢ npuMeHeHHEM 2
oTJaJKa MHTEPAKTUBHBIX TEXHOJIOTHIi
POOOTOTEXHHUECKUX
CHCTE»
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7. VUEBHO-METOIAYECKOE Y TH®OPMAIIMOHHOE OBECITEYEHUE
T CHATITAHBI

7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

Cnmcok 0CHOBHOM JINTEPaTypPbl

Kamenes, C. B. TexHomoruu aiIuTUBHOTO MTPOU3BOJICTBA : yUeOHOE IMocooue

/ C. B. Kamene, K. C. Pomanenko. — OpenOypr : OpeHOyprckuii
rocynapctBeHHbl yauBepceurtet, ObC ACB, 2017. — 145 ¢. — ISBN 978-5-
7410-1696-1. — Tekct : snekTponHbld // LludpoBoit oOpazoBaTeIbHBII
pecypc IPR SMART ; [caiiT]. — URL:

https://www.iprbookshop.ru/71339.html

UYepenamkoB, A. A. KowmmbloTepHas rpaduka U T'€OMETPUUECKOE
MOJICTUPOBAaHUE B MAIIMHOCTPOCHUU : ydyeOHoe mocobue / A. A.
YepemamkoB. — 2-¢ uszn. — Camapa : Camapckuil ToCyIapCTBEHHBIN
texandeckuit yausepcutet, ObC ACB, 2015. — 134 ¢. — ISBN 978-5-
7964-1810-9. — Texkct : anextpoHHbit // Ludposoit oOpasoBaTenbHBIN
pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/91762.html

Marepuaibl U aiJIMTUBHBIC TeXHOJIOTUU. COBpEMEHHbIE MaTepUalbl JJIs
aJIUTUBHBIX TEXHOJIOTHH : yueOHoe rmocooue / A. A. ITonosuy, B. I11.
Cyduspos, H. I'. PazymoB [u ap.]. — Cankr-IlerepOypr : Cankt-
[TerepOyprckuii monutexaudeckuii yauusepcuret [lerpa Benukoro, 2021. —
204 c. — ISBN 978-5-7422-7090-4. — Texcrt : anextponnsiii // LHudposoit
obpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/116134.html

CnucoK J0NO0JTHUTEIBbHOM JIUTEPATYPbI

Xoxnos, II. B. TexHonorun TpexMepHOM medat : ydyeOHOe mocooue ist
CIIO / II. B. Xoxnos, B. H. XoxnoBa. — Capatos : [IpodgoOpa3zoBanue,
2024. — 80 c. — ISBN 978-5-4488-1870-7. — TekcT : 2JIEKTpOHHBIN //
Hudposoit obpaszoBarenbubii pecypc PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/139052.html

AntoHoBa, B. C. AnautuBHBIE TeXHOJOTMH : ydeOHOe mocobue / B. C.
AntonoBa, 1. U. Ocosckas. — Cankt-IletepOypr : Cankt-IleTepOyprekumii
rOCYy1apCTBEHHBIM YHHUBEPCUTET ITPOMBINUIEHHBIX TEXHOJIOIMM WU JIM3aiiHa,
2017. — 30 c. — Texcr : snexkrponHsiii // LudpoBoit 0bpazoBarenbHbII
pecypc IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/102502.html

KpaBuenko, E. I'. AxiuTuBHBIE TEXHOJIOTHH B MAIIMHOCTPOCHHUH : y4eOHOE
nocoobue mis CIIO / E. I'. KpaBuenko, A. C. Bepemaruna, B. IO.
Bepemarun. — Caparos : [Ipodo6pazoBanue, 2021. — 139 c¢. — ISBN 978-
5-4488-1193-7. — Tekct : snextpoHHbid // LudpoBoit obpasoBaTenbHBIN
pecypce IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/105721.html
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https://www.iprbookshop.ru/71339.html
https://www.iprbookshop.ru/91762.html
https://www.iprbookshop.ru/116134.html
https://www.iprbookshop.ru/139052.html
https://www.iprbookshop.ru/102502.html
https://www.iprbookshop.ru/105721.html

7.2. llepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET»

http://window.edu.ru- EauHoe okHO gocTyma K 00pa3oBaTeIbHBIM pecypcam;
http://fcior.edu.ru - deaepanbHblii HEHTP HHOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB;
http://elibrary.ru - Haydnas snekrponHas Oubianoreka.

7.3. UndopManoHHbIE TEXHOJIOTH, JJMLEH3HOHHOE IPOrPaMMHOe o0ecnieyeHne

JlunieH3noHHOE MporpaMMHoOe o0ecrieueHrne | PEeKBU3HTHI TUIIEH3UI/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyunas

Antuupyc Dr.Web Desktop Security Suite | JIumeH3HOHHBIH cepTU(UKAT
Cpok nerictBust: ¢ 24.12.2024 no 25.12.2025

KoncynpranT [Liroc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 r.
[udposoii 06pa3oBaTeNbHBINA pecypc JIuuensuonnslii jorosop Ne 12873/2511 ot
IPR SMART 02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 .

10 30.06.2026 r.

becomatroe 10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayiuTOPpUAM (MOMeEIIEHUSIM, MeCTaM) /1JIsl MPOBeieHUs] 3aHATHI

1. Yuebnas aynutopust 1js TPOBEICHUS 3aHATHI JTEKIIMOHHOTO TUMA!

- Habop  JCMOHCTPAllUOHHOTO  OOOpYAOBaHHWS H  Y4eOHO-HAIJBIAHBIX  ITOCOOMIA,
00ecreunBaroNX TEMaTUYECKUE UIUTFOCTPALIMH: TPOEKTOP, IKPaH, HOYTOYK;

- CHelMaTu3upoBaHHasi MeOeb: CTOJI MPEeNno/jaBaTeIbCKUM, CTyN JUIsl HpernojaBaTels, CTOJ
YUEHUYECKUH, CTY]l YUEHUYECKUH, I0CKa ydeHHueckas, Tym0a kadepa.

2. VYyeOHas ayauTOpusi AN TPOBEICHUSA 3aHITHH CEMHUHApCKOTO THIA, KYpCOBOTO
MPOEKTUPOBAHUS  (BBIMIOJIHEHHE KYPCOBBIX paboOT), TPYNNOBBIX U HWHIWBUAYaATbHBIX
KOHCYJIbTALIMM, TEKYLIEr0 KOHTPOJISI U IPOMEKYTOUYHOM aTTeCTalllH:

- TEXHUYECKHE CPEJICTBa OOYy4YEHUs, CIIyXKallue I MPeaOoCTaBiIeHUs y4uyeOHoM uHpopmanuu
OONBIION ayAUTOPUM: TEPEHOCHOW MPOEKTOp, MEePEHOCHONW HACTEHHBI »HKpaH, HOYTOYK,
CHUCTEMHBIHN 0JIOK, MOHUTOP, TUI0TTEP, MDY

- CHeIUalIM3UpOBaHHAs MeOeNnb: CTON MPEenoJaBaTelNbCKUM, CTyNn AN TMpernofaBaTels, CTOJN
YYEHUYECKUH, CTYJI YYEHHUYECKHM, CTOJI KOMIIBIOTEPHBIN, T0CKA YUCHUYECKAS.

3. [Tomernienue s cCaMOCTOSITENHLHOM pabOTHI.

bubnroreuHo-u3aaTeTbCKUN EHTP.

Otaen obcmyKMBaHUS NMEYATHBIMU U3/IaHUSAMU: KOMIUIEKT MPOEKIMOHHBIN, MYJIbTUMEIUIHBIN
000pyI0BaHUE: KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK; pabouue cToibl Ha 1 MECTO, CTYIbS.
Otaen o6cmyKMBaHUS 3JIEKTPOHHBIMHU W3/IaHUSMU: UHTEPAKTUBHASI CHCTEMa, MOHUTOD, CETEBOM
TE€pMUHAJI, IEPCOHANIbHBINA KoMmMbloTep, MDY, npunTtep, padboune cTossl Ha | MECTO; CTYIbS.
HNndpopmannonHo-6ubarorpadguyeckuii  oTaen: MepcoHalbHBI KOMIBIOTEP, cKaHep, MOV,
pabouue cToibl Ha 1 MeCTO, CTYIbS.
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http://window.edu.ru-/
http://fcior.edu.ru/
http://elibrary.ru/

8.2. TpeOGoBaHus K 000py10BaHUIO PA00YNX MECT NpenoJaBaTesss 1 00y4aromuxcs

1. PaGouee mecTo mpemnoiaBaTessi, OCHAIIEHHOE HOYTOYKOM.
2. PabGouee MecTo 00ydYalomerocsi, OCHAIIEHHOE KOMIBIOTEPOM C JOCTYIOM K CETH
«UaTepHETY, 1S pabOThI B 3JIEKTPOHHBIX 00pa30BaTENIbHBIX Cpelax, a TaKke Ui paboThl C

9JIEKTPOHHBIMHU Y4eOHUKAMHU.

8.3. TpeOoBaHus K cienMaJIM3UPOBAHHOMY 000PY/10BAHUIO

1. ITpunTep MJist TpEXMEPHOU NeYaTu
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9. OCOBEHHOCTH PEAJ/IM3ALIMHAU JUCHUIIJIMHBI IS UHBAJIN1OB U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 31OPOBbA

Jns obecriedeHus: 0Opa3oBaHMsl HMHBAIMIOB W OOYYAIOUMXCA C OTPAaHMYCHHBIMH
BO3MOXXHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciiydae HEOOXOAMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTenbHasl MPOTpaMMa, WHIWBHIYaIbHBIM YYEOHBIN IJIaH C y4E€TOM OCOOCHHOCTEH WX
NCUXO(pU3UUECKOTO Pa3BUTUS U COCTOSHHSA 3/J0POBbS, B YaCTHOCTH IPUMEHSETCS
WHAUBUIYAILHBI MOMXO0J K OCBOSHHUIO JHUCUUIUIMHBI, WHIAWNBUAYAIbHBIC 3aJaHus: pedeparsl,
MUCbMEHHBIE PA0OTHI M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JHAJIOTHU, WHAMBHUIYaJbHBIC
KOHCYJIbTAIlK, UCIOJIb30BaHUE JUKTOQOHA U JIPYIMX 3alHCHIBAIONINX CPEIACTB  JUIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuara.

B mensx oOecrieueHuss oOOydaroOlmUMXcss WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBbSl  KOMIUIEKTyeTcs (POHJ OCHOBHOM y4yeOHON IUTEpaTypoil,
aJaTUPOBAHHONW K OTPAaHUYCHHUIO DJICKTPOHHBIX OOPa30BATENBHBIX PECYpCOB, JOCTYI K
KOoTOpeIM opranuzoBaH B BUIL[ Axamemun. B OuGnamoreke nNpoBOASATCS WHIAMBUIYaJTbHBIC
KOHCYJIBTAIIMK JIJIs1 JAaHHOM KaTerOopuH MOJIb30BaTeNIel, OKa3bIBACTCS MOMOIIL B PETUCTPAIIUU U
UCIIONIb30BAHUU  CETEBBIX M JIOKAJIbHBIX  JJIEKTPOHHBIX  00pa3oBaTeNbHBIX  PECypCOB,
MPEIOCTABIIAIOTCS MECTA B YUTAIHHOM 3aJI€.
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IIpuaoxenne 1

®OHJ OHEHOYHBIX CPEJICTB



1. MACHIOPT ®OHJA OHEHOYHBIX CPEJICTB 110 JTUCIUIIIMHE
KoMnboTepHbIi MHKMHUPHHT U IPOTOTHIIHPOBAHME

1. KOMHeTeHHI/II/I, (l)opanyeMble B IIpomecce N3yJYCHU s TUCHUIIJINHBI

Nupekc PopMynUpOBKa KOMIIETCHIIUN
1K-1 CriocobeH ocyIecTBIATh pa3padoTKy KOHCTPYKTOPCKON JOKYMEHTAIMH Ha
CIICIMATU3UPOBAHHOE 000PYIOBaHHE MEXaTPOHHBIX U POOOTOTEXHHYECKUX
CHCTEM

2. Oranbl (GOpMHUPOBAHUS KOMIIETEHIIUM B MPOLecce 0CBOEHM S TUCUMIIIMHBI

OcHOBHBIMH 3TanamMu (OPMHUPOBAHUS yKa3aHHBIX KOMIETEHUUN NPH H3y4eHUH
o0yyaromMMHCA JUCLMIUINHBI SBJSIFOTCS MOCJIEA0BATEIbHOE U3YYEHHE COJIEP’KATENIbHO
CBSA3aHHBIX MEX]ly cO00M pa3zenoB (TeM) yueOHbIX 3aHATHI. M3yueHnue kaxaoro pasaena
(Tembl) TMpeAnojaraeT OBJIaJCHHE OO0YYarOUIMMHUCS HEOOXOJUMBIMH KOMIIETEHLIHUSIMH.
PesynbraT arrecranuu  oOyyaromMXCSl Ha pa3MYHBIX dTanax  (OpMHUPOBaHUS
KOMIIETEHIMI MOKa3bIBAET YPOBEHb OCBOEHUSI KOMIIETEHIINI 00y4atoIUMUCH.

OTanHoCTh (POPMUPOBAHUS KOMIIETEHIIMH NPSIMO CBSI3aHA C MECTOM JUCIUIUIMHBI
B 00pa3oBaTeIbHOM MpOrpaMme.

Paznennl (TeMbl) AU CHUATNINHBI dopmupyemMbie KOMIETCHIIMA

(xoabI)
ITK-1

Paznea 1.

CAD/CAE-moaenpoBaHie B po0OTOTEXHHKE +

Pa3znen 2. TexHoJiornu NpOTOTUNHPOBAHNUS U +

uugpoBoe NPOU3BOACTBO

Pa3nen 3. ludgposBble ABOITHUKH U BUPTYAJIbHasA +

OoTJ/JIaJKa




3. Iloka3areyin, KpMTEPUH U CPEICTBA OLIEHUBAHMSI KOMIIETeHIMiA, (POPMHPYEeMBbIX B MpoLecce U3yUYeHH s TUCHUILIUHbI

IIK-1 Cnoco0eH ocyliecTBJISATh pa3padoTKy KOHCTPYKTOPCKO# JOKYMEHTAIIMH HA CleNHATU3HPOBaHHOE 000PY/10BaHHE MEXaTPOHHBIX U
POOOTOTEXHHYECKHUX CHCTEM

HNupnkatopsbl
JOCTHKEHUS Kputepun oueHuBaHus pe3yIbTaToOB 00y4eHNUs CpencrBa olleHUBaHUSI
KOMIIeTeH UM Pe3yJIbTATOB 00y4eHHsI
HEY/I0BJIETB YAOBJIETB XOpo1LIo OTJINYHO Texymmii | [Tpomexyrounas
KOHTPOJIb | aTTeCTAlUs

nK-1.1. He 3naer TpeboBanust k | JleMoHCTpupyeT JlemoncTpupyer 3HaHus | PackpeiBaet nosiHble TectoBbIit O®O 3auer
BrimonasieT amanus | ©Popmiiennio YaCTUYHBIE 3HaHUs | TpeOOBaHMI K | 3HaHMA TpeOOBaHMUN K | KOHTPOIbL
TeXHHYECKOro nokymentaimu (ECK], | TpeGoBanmit K | ohopmiieHHIO oopmiieHHIO

ECIId, ECTH) wu | odopmienuro noxkymernTtaimu (ECKL, | mokymentaummn (ECKII,
3a/laHuns . " YMEHHE BemonHsAThH | nokymentaimu (ECK/L, | ECIIA, ECTH) wu|ECIJ, ECTH) wu
HOPMAaTHBHOU YEPTEKH npocteix | ECITL, ECTH) wu | ymeHue BBITIOJIHSITE | YMEHHE BBITOJTHSITH
JOKYMEHTAILUU 00BEKTOB yMEHHE BBITIOJIHSATh | YEePTEKU MPOCTHIX | YSPTEKU MPOCTHIX
('OCT, ECKI wu YEepPTEXKU MIPOCTHIX | OOBEKTOB 00BEKTOB
ap.). 00BEKTOB
nK-1.2. He ymeer u ne roroB | YactiuHo ymMmeeT | YmMeeT — uCroib30Bath | ['oTOB u ymeer | Tecrosbiit
Ompenensier OInpenenaTb onpenenarb onpenenarb onpenenarb KOHTPOIIb
(yHKIIMOHABHBIE, (byHKIIMOHANBHBIC, | QYHKIIMOHANIbHBIC, | (YHKIHOHAIBHBIC, | (DYHKIIMOHAJIBLHBIC,
KOHCTPYKTHBHBIE U | KOHCTPYKTUBHBIE M | KOHCTPYKTHBHBIE M | KOHCTPYKTHBHBIE U | KOHCTPYKTHBHBIE H
SKCILTyaTalMOHHBIe | YKCILIYaTalluOHHBIE | SKCIUTyaTallMOHHBIC | OKCILTyaTallHOHHBIE | DKCILUTyaTal[MOHHbIC
TpeGoBaHUS K | TpeOoBaHuUs K | TpeOOBaHUS K | TpeOOBaHUS K | TpeOoBaHUs K
paspabaTeiBaeMoMy | Pa3padarbiBacMoMy | paspabaTsiBacMOMy | pa3pabaTbiBaeMOMY | pa3padarbiBacMOMy
060pYyIOBAHHIO. 000py10BaHUIO. 000py1I0BaHUIO. 000py1I0BaHUIO. 000py1I0BaHUIO.
IK-1.3. He Bnageer naBbikamu | Bnageer otnmenmsHbiMu | Bnageer  otnenbubiMu | JlemoHCTpupyer momHoe | TecToBblii
OOOCHOBBIBAET BHIOOP | BBIOOpAa MAaTEpUANIOB, | HABBIKAMU BbIOOpA | HaBBIKAMHU BbIOOpA | BIajICHUC HaBBbIKAMH | KOHTPOIIb
MaTepHasoB, KOMILUICKTYIOIIMX M | MATEPHAJIOB, MaTepHaoB, BBIOOpa  MaTepHasoB,

KOMIUIEKTYIOIIMUX U
METOJIOB
HM3TOTOBJICHUS JIeTaneH
U y3JI0B

METOJIOB
U3TOTOBJICHUS JIeTaJIeH
U Y3JIOB

KOMIUIEKTYIOIINX H
METOJIOB
HM3TOTOBJICHUS AeTajci
U y3JI0B

KOMIUIEKTYIOIINX H
METOJIOB
HM3TOTOBJICHUS AeTajcit
U y3JI0B

KOMIUIEKTYIOIINX Hu
METOJIOB

HM3TOTOBJICHUS JICTaleH
U y3JIOB




4. KommiekT KOHTPOJIbHO-OUECHOYHBIX CPEACTB MO JUCHUIIJIHHE

CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHA I
AKAJIEMUS

Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

HepequL BOIIPOCOB /IJIsI 3a4€Ta

1. OOBSICHUTD CYTh MAPAMETPUUECKOTO MOJICTIMPOBAHUS U €T0 MPEUMYIIIECTBA B
POOOTOTEXHHUKE.

2. JlaTh XapakTepuCTUKY TBEPAOTEIHHOIO U TIOBEPXHOCTHOTO MOJACTUPOBAHUS U X
pa3Inuui.

3. OrnucaTh OCHOBHBIC THITBI CONPSDKCHUN B COOPKAxX M X Ha3HAYCHUE.

4 PackppITh MOHATHE KUHEMATUYECKOM CChUTKH (joint) U €€ poJib B COOPOYHON MOJIEIH.

5 [lepeuncnuth Tanbl HOATOTOBKU AETaleH s CO3aHusl COOPKHU.

6. [TpencraBuTh TPEOOBAHUS K KOHCTPYKTOPCKOW JOKYMEHTAIMH H3/ICITHSI.

7 OxapakTepu30BaTh METO/I KOHEUHBIX 37eMeHToB (MKD) 1 06macTs ero npuMeHeHusI.

8 [TpuBecTH BUIIBI HHKEHEPHOTO aHATN3a, IPUMEHsEMbIE B POOOTOTEXHHUKE.

9 [TosicHUTH IPUHIIMITBI BBIOOpA 3aKPEIUICHUI U HArpy30K JUIsl IPOYHOCTHOTO aHAU3A.

10. Onucath CYIIHOCTh MOJAJIBHOTO aHAIN3a U €T0 3HAYCHHE IS TTOIBFKHBIX
MEXaHHU3MOB.

11. PackpeiTh Ha3HaYeHNE TOMOJOTHYECKONW ONMTUMU3AINH U €€ BO3MOKHOCTH.

12. [TosicHuTh BIUsIHUE MapaMeTPOB ceTKU Ha TOUHOCTh CAE-ananu3os.

13. JlaTh Kaccu(UKAIMIO TEXHOJIOTHH OBICTPOTO MPOTOTUITUPOBAHUS U MX KITFOYECBBIX
0COOEHHOCTEH.

14. O6ocHOBaTh BBIOOP TEXHOJIOTUU U3TOTOBJICHHUS JJISI KOHKPETHOTO

pO6OTOTCXHI/I‘{CCKOFO y3J1a.

15. [IpencraButh TpeboBanus k 3D-Moienu nepes BHIIOJTHEHUEM TT€YaTH.

16. Ornucats poisb nogaepxkek B FDM-nieqatn U UX BIUSHHAE HA U3JIEIIHE.

17. OOBsACHUTDH BIMSIHUE OPUEHTAIMU JAETaIN Ha MIaT(opMe Ha Ka4eCTBO U IMPOYHOCTh
W3JIENHSL.

18. PackpriTh 3HaueHue napametpa infill u ero BiausiHME Ha CBOIICTBA JeTalIH.

19. [TepeuncnuTh OCHOBHBIE 1e(PEKTHI AITUTUBHOTO MPOU3BOJICTBA U CITOCOOBI X

yCTpaHEHHUS.



20. [IpencTaBuTh COCTaB TEXHOJIOTMYECKOM MOATOTOBKH MPOU3BOICTBA JCTAIH.
21. OxapakTepn30BaTh MOHATHE TEXHOJIOTUYHOCTH KOHCTPYKIIUH U (PAKTOPBI, KOTOPHIE

€€ onpenensoT.

22. Yka3zaTh mapamMeTphl eYaTH, OKa3bIBAIOIIUE KITFOYEBOE BIMSIHIE Ha TOUHOCTh
pa3MepoB.

23. Onucarb HEOOXOUMOCTh TOCTOOPAOOTKH U OCHOBHBIC PUMEHSIEMBIC METO/IbI.

24, [TepeuncnuTh IEMEHTHI MPOU3BOICTBEHHOTO KOMILJIEKTA JJAHHBIX Ha U3JCIHE.

25. Hatb onpenenenue udpoBOMY TBONHUKY U IPUBECTH IIPUMEPHI €0 TPUMCHECHHS.

26. [lepeuncnuth TUBI HaliaoB, MPUMEHSIEMbIE 111 UMIIOPTa MOJEINEH B CUMYJISITOD.

27. OxapaxkrepuzoBatb popmatr URDF u ero HaznaueHue B poOOTOTEXHUKE.

28. [IpeacraBuTh MOpsIOK 3aAaHus GPU3UUIECKUX ITAPAMETPOB MOJIEIIN B Cpefie
CUMYJISIITUY.

29. Ornucath 3a1a4u, pelraeMble BUPTYalbHOM OTIa KON MeXaHU3Ma.

30. [TokazaTh, Kakue OMMOKN KOHCTPYKIIUHU BBISBIIAIOTCS HA CTaIUU CUMYJISIIUU U
Henoctynuel B CAD.

Kpurepuu onenkmu:

OI_ICHKa «3aYTEHO» BBICTABJIACTCA 3a I‘J'IY6OKOC 3HAHUC NMPEAYCMOTPCHHOTO HpOFpaMMOﬁ
Martcpuralia, CoacpKameroCsa B OCHOBHBIX W JOIMMOJTHUTCIIbHBIX PEKOMCHIOBAHHBIX JIMTCPATYPHBIX
HCTOYHHKAX, 3a YMCHHUC YCTKO, JJAKOHUYHO U JIOTHYCCKHU ITOCIICAOBATCIIBHO OTBEYATh HA
IMMOCTAaBJICHHBIC BOIIPOCHI, 3@ YMCHHUEC AaHAJIIM3UPOBATb N3YYAaCMBIC SABJICHHA B UX B3aMMOCBA3H U
AUATICKTUYCCKOM PA3BUTHU, HIPUMCHATH TCOPCTHUICCKUC IMOJIOKCHHUS ITPU PCIICHUU ITPAKTUICCKUX
3aaad.

OI.[GHKa «He 3a4YTEeHO0» - 32 He3HaHHE 3HAYNTEIIbHOM YaCTH porpaMMHOI0O MaT€puajia, 3a
CYIICCTBCHHBIC OIIMOKY B OTBETaX Ha BOIIPOCHKHI, 3a HE3BHAHUC OCHOBHBIX MMOHSTUN JUCHUITIIINHBI.



CEBEPO-KABKA3CKAS TTOCYAAPCTBEHHAA AKAJIEMUA
Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

3ana}mﬂ AJISI TEKYHIEro TeCTOBOIro KOHTPOJIA

1. OcHoBHan HeJIb KOMIIBIOTCPHOI0 HHKUHUPUHT A

A) YBennuenue npousBoautenbHocT 11K

B) Co3nanue BUpTYyanbHBIX MOJEICH U3AETHI
C) Ontumu3anus ceTeBo HHPpacTPyKTyphI
D) KoncrpyupoBanue OBITOBON TEXHUKH

2. CAD-cucrema — 310

A) IIporpamma Juis CUMYJISIIMA MUKPOIIPOLIECCOPOB
B) CpenctBo ynpasieHus: Ipou3BOACTBOM

C) CpenctBo aBTOMAaTU3UPOBAHHOTO IPOSKTUPOBAHUS
D) Komnmiatop C-nogo0HbBIX SI3bIKOB

3. CAM-cucTeMBI HCIOJIB3YIOTCS A5l

A) Ileuatu 3D-moneneit

B) ABTOMaTH3anu N3rOTOBIEHHS JeTaNICH
C) Coznanus MHXEHEPHBIX YepTexKel

D) Ynpaenenust poOoTaMu-MaHUITYISTOPAMH

4. KoHe4yHbI# DJIeMEeHT — ITO

A) MuHMManeHas AeTajab MEXaHU3Ma

B) DnemenT cetku 11t pacu€THOM Mojenu
C) Yacts 3D-ckanepa

D) V3en koHCTpyKLIMU CTaHKa

5. OcHoBHoOIi popmaTt odmena 3D-monensavu s 3D-neuarn

A) DWG
B) STEP
C) STL
D) VRML

6. Ocpb Z B 3D-neuyatu oTBevaeTr 3a
A) IBmxeHune sKCcTpyiepa mo ropu30oHTaIN

B) Ilonauy matepuana
C) [locnoiinoe HapamuBaHUE IO BBICOTE



D) Kontposbs Temnepatypsl

7. Tun 3D-neyatu aist padoTel ¢ GOTONOJIMMEPHBIMUA CMOJIAMM

A) FDM
B) SLS

C) SLA
D) EBM

8. SLS-nmeuyarp ucnoJib3yer

A) Pe3anHOBYIO HUTH

B) PacrimaBneHHbIN MeTa
C) [opoikoBbie MaTEpUAIIBI
D) YrieBoinoKOHHYIO HUTh

9. OcHoBHas npuunHa aepopmaunu FDM-neuaru

A) CiumikoM BbICOKast CKOPOCTb BEHTHIIATOPA

B) Ileperpes akcTpynepa

C) HepaBHOMepHOE OXJTaXKAECHUE

D) BriOop HenpaBUIbHOM LIBETOBOI CXEMBbI MOJIETH

10. 3D-ckannpoBaHue MO3BOJISIET

A) Honyuuts STL-Monens ¢ Hyns

B) OtckanupoBaTh 3JIEKTPOHHYIO CXEMY
C) BBINOTHUTE peBEPCUBHBIA WHKHHUPUHT
D) Vnpasasars pobotamu

11. Tapamerp infill B FDM-neuaTu orBeyaer 3a

A) Temnepatypy nojgorpena crojia
B) Bentumnsmuto

C) 3anosHEeHHE MOJCITH

D) KauecTBO nOBEpXHOCTH

12. IIpu npoekTHPOBAHUH COOPOYHBIX ¢ANHHUI BA’KHA

A) IlBeToBas ramma neranei

B) CoBmMecTUMOCTH pa3MepoOB U TOTTYCKOB
C) ®opmar aiina

D) Tonmuna cteHk MUHUMYM 10 MM



13. BupryanbHasi cOOpKka no3BoJisier

A) YCcKOpUTh XMMHUYECKHE MTPOLIECCHI

B) IlpoBeputh KOJUIM3UH U JBUKEHUE MEXaHU3MOB
C) Hoctpourts rpaduku ananuza [11]]-perynstopon
D) OnpenenuTp MI0THOCTh METAJIIIOB

14. Jlnis1 BbIOOpa HATIPABJICHUSA MEYATH BayKEeH

A) LIBet npyTkKa
B) Vromn, obecnieunBaroniyiii MUHUMaIbHOE KOJIMYECTBO MOIIEPIKEK

C) Marepuan ynakoBKd
D) Cpoxk ronHocTu miacTuka

15. OcHoBHOM HemocTaTok ABS-m1actuka

A) Ilnoxo naBures

B) Nmeet HU3KYIO TPOYHOCTH

C) [logBeprkeH ycaake U KOpOOJICHUIO
D) He moxxoaut /st 4epHOTO I[BETA

16. PLA o6aaxaer

A) Beicokoit TemnepaTypoii IiaBJiIeHUs

B) Huzkoii xecTkocThIo

C) BrnocoBMeCTUMOCTBIO M TPOCTOTON NeUaTH
D) CunbHBIM TOKCHYHBIM 3aaxoM

17. Ilpumep ycTpoiicTBa 1JIsl CyOTPAKTHBHOIO NPOTOTUIIMPOBAHNUS

A) FDM-npunrep
B) Jlazepnplii pezax
C) SLA-npunTep
D) SLS-ycranoBka

18. IIapameTp layer height onpenensier

A) CxopocTh 1o1auu HUTH
B) Tonmuny neyaTHoro cios
C) Maccy neranu

D) O6wem supports



19. ITocTo0padoTka SLA-moae el BKIO4YaeT

A) BricokoTemmiepaTypHOE IJIaBJICHHUE

B) IlpombiBanue B U30MPOIUIOBOM CIIUPTE
C) O6xwur B meun

D) Ilporutky Maciom

20. MeTtomoJsiorus prototyping nmoapasymeBaer
A) JInMTenbHbBIN UK pa3paboTKu
B) Co3znanue crapbix mojeneit

C) BeicTpble uTepanuy U TECTUPOBAHNE
D) Otka3 ot pu3nyeckoro MoJaeTupOBaHHS

21. Haznauyenue STL-¢popmara

22. Orauuue FDM-nieuatu ot SLA-nmeyatu

23. Onpenesienne peBepCMBHOI0 HHKMHUPHUHIA

24. OcnoBHas 3anaya CAE-monenupoBaHus

25. Yro Bausier Ha npouHocTh FDM-neraJieii

26. Cmbica1 mapamMeTpa «IOJAePKKI» (Supports)

27. Haznayenue 3D-ckaHupoBaHusi B pOOOTOTEXHHKE

28. Bausinue TeMnepaTypbl 3KCTpyAepa




29. Orpannyenus SLA-neyaTn

30. Yto odecneunBaet napamerp wall thickness

KpuTtepun o1ieHKH TeCTOBOr0o KOHTPOJIsI
10 JTUCIUIUIMHE «MeTpoJIorusi, CTaHJapTU3ANNS U CEPTUDUKATIHS
O1neHKa «OTJIMYHOY, €CIU TPaBUIIbHBIE OTBETHI cocTaBsOT 100 - 85%
OreHKa «XOpOIIOY, €CII MPaBUIbHbBIE OTBETHI cOCTaBIIOT 84 — 70 %
OreHka «yOBIETBOPUTEIHHOY, €CIIH MIPaBUIIbHBIE OTBETHI COCTaBIAIOT 69 — 50 %
OrneHka «HEey/I0BIETBOPUTEIIBHOY, €CIIM IPABUIIbHBIE OTBETHI COCTABIAIOT 49 % 1 MeHee.



5. MeToauueckue MaTepHuaJbl, ONPEACIAIOIIME MPOUEeAYPbI OLICHUBAHUA KOMIICTCHIIUH

Ne Onenounoe cpeactro | IIpomenypa oneHnBanus (METOIUYECKUE PEKOMEHIAIIAHN )
IL.II.

1. | TecroBble 3aanus ABIISIIOTCS MpocTeiieil GpopMa KOHTPOIIs, HalpaBiIeHHAs Ha
IIPOBEPKY  BIAJACHUS  TEPMHUHOJIOTMUECKHM  amlapaToM,
COBPEMEHHBIMH  MH(OPMAIIMOHHBIMU  TEXHOJOTMSIMU U
KOHKPETHBIMU 3HAaHUAMH B 00JacTH (yHAAMEHTAIBHBIX U
HOPUKIAJHBIX JAUCHUIUIMH. TecT COCTOMT W3 HeOOJIBLIOro
KOJIMYECTBA D3JIEMEHTAPHBIX 3aJa4; MOXKET IIPEIOCTaBIAThH
BO3MOYKHOCTbh BbIOOpa U3 NEpeyHs OTBETOB; 3aHMMAET 4aCTh
yuebHoro 3asstus (10-30 MMHYT); IpaBWIbHBIE pELICHUS
pa3duparoTcs Ha TOM e MJIM CIEAYIOIEM 3aHSATHM; 4acToTa
TECTUPOBAHUS ONPEAEIIAETCS NPENO0aBaTEIEM

2. | Bauer CIyXuT  (OpMOH  TPOBEPKHM  KadyecTBa  yCBOGHUS
o0yJaronuMucs y4eOHOro Marepuania

JlanHbie (hOPMBI KOHTPOJISI OCYILIECTBIISIIOTCS C TIPUBJICYCHUEM PA3HOOOPA3HBIX TEXHUYECKUX
cpeactB. TexHuyeckue cpeAcTBa KOHTPOJS MOTYT COAEp)KaTh: HPOrpaMMbl KOMIIBIOTEPHOTO
TECTUPOBaHUs, ydeOHbIE 331a4l, KOMIUIEKCHBIE CUTYallUOHHBIE 3a/IaHUSI.

B noHsTHE TEXHUYECKUX CPEICTB KOHTPOJS MOXKET BXOAUTh 000PYIOBaHME, HCIIOIb3yEMOE
oOyyaromuMcsl IpyU IPAKTHUECKUX padoTaXx M HMHBIX BHJAX paboT, TpeOyrOIMX MNPaKTUYECKOTO
OPUMEHEHHs 3HAaHUH M HABBIKOB B Y4e€OHO-IPOM3BOJCTBEHHOH CHUTyalluM, OBJIAJCHUS TEXHUKOH
IKCIIEPUMEHTA.

OnHaKo KOHTPOJIb C MPUMEHEHHEM TEXHUYECKHX CPEACTB MMEET psij HEJOCTaTKOB, T.K. HE
MO3BOJISIET OTCIIEINTh HHINBUIYaJIbHBIE CIIOCOOHOCTH M KPEATUBHBIN MOTEHIMAN o0yJaromerocs. B
3TOM OH YCTYIaeT MMCbMEHHOMY M YCTHOMY KOHTpOJIr0. Kak 1moka3pIBaeT ONbIT HEKOTOPBIX BY30B -
TEXHUYECKHUE CPEACTBA KOHTPOJISI JOJDKHBI COPOBOXKIAThCS YCTHON OeceoN ¢ MPernoiaBaTeleM.

Nudopmannonnsie cuctembl u TexHonoruu (MC) orneHuBaHus KadecTBa Y4eOHBIX
JOCTHKEHUIN 00YYarOIIMXCs SIBISIFOTCSI BaXKHBIM CETMEHTOM HH(QOPMAIMOHHBIX 00pa30BaTEJIbHBIX
CHCTEM, KOTOpBIE MOJy4aroT Bce OOJbllee PAacHpOCTpaHEHHWE B By3ax IPH COBEPILIEHCTBOBAHUU
(uHopmaTHu3zanm) oO0pa3oBaTeIbHBIX TeXHONOTHH. [IporpammubIil HHCTpyMeHTapuil (00010YKa)
TaKUX CHCTEM B PEXHMME OLICHHBAHUS M KOHTPOJS OOBIYHO BKJIIOUYACT: HJIEKTPOHHBIE OOyuaromue
TECTBI, JJIEKTPOHHBIE ATTECTYIOLUE TECTHI, JIEKTPOHHBIA IPAKTUKYM U JP.

DJNEeKTpOHHBbIE O00ydalolMe U aTTECTYIOLIUE TECThl SABISAIOTCS 3PQPEKTUBHBIM CpEICTBOM
KOHTPOJISI pe3yJIbTaTOB 00pa30BaHUs HA YPOBHE 3HAHUN U TOHUMaHUS.

PexxuM o0ydaroiero, Tak Ha3blBAEMOTO PENETHIIMOHHOIO, TECTUPOBAHUS CITY>KUT, MPExX]e
BCEro, JJI M3Y4YEHMs] MAaTE€pHaJIOB AMCLUMILIMHBI U MOJATOTOBKE OOY4YaroIIErocs K aTTeCTYIOIEMY
TECTUPOBAaHUIO, OH TIO3BOJIAET OOyyaromeMycsl JIydlle OLEHHTb YPOBEHb CBOMX 3HaHUH U
OIPENIENIUTh, KaKKe BOIPOCHl HYXKIAIOTCS B JOIMOJHUTEIBHON NpopaboTke. B o0yyaromem pexnme
0ocoboe BHUMaHHE JIOJDKHO OBITH yJeleHO (POPMHPOBAHMIO JAMAIOra IOJIb30BATeNsi C CHCTEMOH,
nyTeM 3aJaHMsl BapHAHTOB pEaKUWU CHUCTEMbl Ha pa3MyHble AEeWCTBUS OOYyYarolerocss IMpu
OPOXOXKJIEHUH TecTta. B pe3ynbTare oOecrneynBaeTcss BBICOKAs CTENEHb WMHTEPAKTHUBHOCTU
AIIEKTPOHHBIX YYEOHBIX MaTepHalioB, NPHU KOTOPOM cHCTeMa MpeloCcTaBlseT O00ydaromeMycs
BO3MOXXHOCTH aKTHBHOTO B3aMMOJICHCTBHSI C MOJIYJeM, peanu3ys oOy4arolluii Juajior ¢ LENbIo
BBIpAa0OTKH y HEro HauOoJiee MOJHOTO U a/IeKBaTHOIO 3HAHMS CYLTHOCTH U3y4aeMOro MaTepuaia

ATTecTymolee TeCTUPOBAHNE 3HAHUN O0YyYaroUMXcs MpeAHa3HAYeHO JUIsl KOHTPOJIS YPOBHS
3HaHUU U TO3BOJISIET aBTOMATH3UMPOBATH MPOLECC TEKYIIEro KOHTPOJS YCIIEBAEMOCTH, a TaKXkKe
IIPOMEXYTOUHOM aTTECTALUH.



AHHOTanMs padoyeil MPOrpaMMbl TUCHUTIMHBI

Jucuunnuza KoMIbrOTepHBINM MH)XUHUPUHT U IPOTOTUIIMPOBAHKE
Peanuzyembie IK-1
KOMIIETEHIIUH
Nuaukatopsl IIK-1.1.
OCTUKEHUSA BrinonusieT aHanu3 TeXHUYECKOro 3anaHusi U1 HopMmatuBHOM nokymenrtauuu (I'OCT,
KOMITCTCHIUH ECKJlu 1p.).
IK-1.2.

Omnpenensier GyHKIMOHATbHBIE, KOHCTPYKTUBHBIE U SKCILTyaTal[IOHHBIE TPEOOBAHUS K
paspadaTbiBaeMOMY 000pYIOBaHHIO.

IK-1.3. OOO0CHOBBIBaET BBIOOP MAaTEPUANIOB, KOMIUIEKTYIOIINX W METOAOB
W3TOTOBJICHHUS JieTajlell U y3JI0B

IIK-1.4. Paspa6arbiBaet uepTexku o6IIEro BKIa, COOPOUHbIC YEPTEKH, IETATHPOBKH
U crennUKanuy B cooTBeTCTBHHU ¢ TpeboBanmsimMu ECK/I.

pr,Z[OGMKOCTB, 3.€C.
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