MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AJIUTUBHBIE TEXHOJ/IOI'M B PAKETOCTPOEHUA

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
[Naganka Makcum AnekcaHApOBUU, CTapLLMii MTpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ANJUTUBHBIE TEXHOJIOI'MA B PAKETOCTPOEHUN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-8.3 — CrnocobeH WCMO0/b30BaTh Crel[UaibHble aBTOMAaTH3UPOBAHHBIE CHUCTEMBI [ji TIPOEKTHPOBAHUS
W3[ie/Iuii pakeTHOM TeXHUKU, U UX COCTaBHBIX YacTel U CUCTeM Ha OCHOBe TepeJJOBbIX TeXHOOTHi

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-8.3

3HAHUA:

Knaccuukalys afiJUTUBHOTO TTPOM3BO/ICTBA;

TPOYHOCTHBIE XapaKTePUCTUKU MTOJTMMEPHBIX MaTePUAJIOB aZTUTUBHBIX TEXHOJIOTHA;

TIepCIIeKTUBEI Pa3BUTHS aiJUTUBHBIX TEXHOIOTH;

YMeHus:

aZlarTUPOBaTh reOMETPHIO fleTaseid Tof, afIuTUBHOEe TIPOU3BO/CTBO;

HaBbIKU:

TpUMeHeHre COBPeMEeHHBIX METO/IOB TPOEKTUPOBaHUs [eTasiell pakeTHONW W paKeTHO-KOCMUYeCKOH
TeXHUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AJJUTUBHBIE TEXHOJ/IOI'MY B PAKETOCTPOEHWMU sBnsieTcs JUCLUIVIMHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE, XMusl, COITPOTUB/IEHUE MATEPUAJIOB, DOU3UKA,
NMH)XXEHEPHAS 1 KOMITIBIOTEPHAS{ 'PA®UKA, BBICIITASI MATEMATUKA.

Cojep>kaHWe  JUCLIMIUIMHBI  SIBASIETCSI OCHOBOW  Ajsi  ocBoeHus  gucuuriid:  OCHOBDBI
NMH)XEHEPHBIX PEIIIEHWH, KOMIIBIOTEPHOE KOHCTPYUPOBAHMUE,
KOHCTPYKTOPCKOE COITPOBOXJEHWE ITPON3BOJCTBA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHUs, TeOPeTUYEeCKOrO U SKCTIIepUMeHTaIbHOrO UCC/Ie0BaHuts B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
WCTIO/b30BaTh WX IS PellieHus 3aziad 1MpodeCCUOHATBHOM e Te/TbHOCTH

¢ OIIK-3 — CriocobeH yuacTBOBaTh B pa3paboTKe TEXHUUECKOMW TOKYMEHTAIUH, CBSI3aHHOU C
ripodecCcrOHaNbHOM [esITeTbHOCTBIO C MCMOMb30BaHHUEM CTaH/apTOB, HOPM U TIpaBUII



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 7 Paspen 1. AxauTuBHBIe TexHo10ruM. Vicropus nossaenus. ©oToCKyIbNTYpa U 22 6 4 2 16 5
Tonorpadus. Crepeonutorpadus. JIazepHast crepeonutorpadus.
Pa;}len 2. AM"THBHLIE TEXHOJ/IOIUH, KaK HHCTPYMEHT Gl:lCTpﬂl"O NpOTOTUNIMPOBAHUA.
4 7 Knaccudukanust aaJMTUBHBIX TeXHOMOTMH. TIperMyliiecTBa U. HEAOCTATKH aJJUTUBHBIX 34 18 12 6 16 25
TEXHO/IOTMH. ANTOPUTM PaboTh! afIUTUBHBIX TeXHOIOTHIA.
4 7 Paspen 3. AxAMTHBHBIe TeXHOI0rHH. MarepHanbl. XapakKTepUCTUKH MOIMMepHBIX 30 15 10 5 15 25
MaTepuanos. XapaKTepI/lCTl/IKl/I TIOPOLIKOBBIX MaTepua’sioB.
4 7 Paspgen 4. AxguTHBHBIE TeXHO/IOTHH. ITepcieKTHBBI Pa3BUTHS. INepcniekTUBHBIE 22 12 8 4 10 25
HarpaB/IeHUs Pa3BUTHUSA B DPAKETHOU U PAKETHO-KOCMHNYECKOU TEXHUKE.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucuunInHe 108 51 34 17 57 100
3.2. AyATOPHBII NPaKTUKYM
Oo0neMm,
Ne |Homep u HaMeHOBaHHUe paszjesia
Tema npakTHUeCcKOro 3aHATUSA aypa,.
n/n JMCIUILTUHBI
4acoB
[MpakTryeckasi 3HAUMMOCTb CTepeoauTorpadguu u
1 Jla3epHOU CTepeonuTorpauu U npoyne 1
Pazpen 1. AngutrBHBIE P P pad P .
Tpe/LeCTBEHHUKY aAJUTUBHBIX TEXHOJIOTUN
TeXHOJIOTUU. VICTOpUS TOsIBIeHUS.
7 IpakTryeckast 3HAUMMOCTDb (DOTOCKY/IBIITYPHI U 1
Tororpadguu
3 IMpuHOMI paboThl MaIIMHBI A/IAUTHBHOTO TIPOM3BO/ICTBA 1
4 Ocobennocty paboTtel 3D PUHTEPOB Pa3IUUHBIX 1
KUHEeMaTU4yeCKUX CXeM
5 |Pasgen 2. AgauTHBHBIE Cucrembl MPOTOTUNTMPOBAHUS 1
TEXHOJIOTWH, KaK HHCTPYMEHT AHanu3 reoMeTpuu JeTanen s agAUuTHUBHOIO
6 |OBICTPOrO NPOTOTHUIIMPOBAHMSL. MPOU3BOACTBA. AHA/IN3 NPUMEHIEMOCTH aAJUTUBHBIX 1
TEeXHOJIOT U
v BricTpoe nporoTUnpoBaHue C MpYMeHeHueM 2
aUTUBHBIX TeXHOJIOT UM
8 O3HakoM/IeHMe C MaTepuagaMu sl aAJUTUBHOIO 1
MPOU3BOZCTBA
9 Pa3pen 3. AnsuTHBHBIE Mertaniuyeckye MaTepuassl B aAJUTUBHOM 1
TexXHOJIOruu. Marepuasisl. TIPOU3BO/CTBE
10 [TonumepHbie MaTepuabl B a4JUTHBHOM ITPOU3BOACTBE
11 Komno3suTHble MaTepransl B aiIMTUBHOM NPOM3BO/CTBE 1
[TepcriekTuBHBIE HapaB/IeHUs B OTPac/Iv aJUTUBHOIO
Pazpen 4. AngutriBHBIE p pe  OTP AR
12 TIPOU3BOZCTBA JeTasled paKeTHOW Y PAKeTHO- 2
TexHO/IOruM. [lepcrnekTrBbI o
KOCMHYeCKOU TeXHUKU
pasBUTUSA.
13 [lepcriekTvBHBIE aAIUTUBHBIE TEXHOJIOTUN 2
Bcero 3a 7 cemecTp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
No Homep 1 HaumeHOBaHHe O6nem,
CopepikaHue yueOHOro 3aJaHusA
n/n pa3jena JMCLUIIINHbI 4JacoB
Pazpen 1. UTUBHbIE "
A Ana [MToAroTOBKA K IPAaKTUYeCKUM 3aHATHSM. [IpopaboTka yueOHOM
1 |texnosioruu. Mcropus o 16
JITeparypbl U KOHCIIEKTUPOBaHKe OCHOBHBIX I[IOHATUM 110 TeMe
TI0SIB/IEHVSL.
6 38171




2 |Pasgen 2. ApauTHBHBIE
TEeXHOJIOTUH, KaK
WHCTPYMEHT OBICTPOTO
MPOTOTUITMPOBAHMUS.

[MoaroToBKa K MpakTUYeCKUM 3aHATHSM. BrimomHeHre
WH/TUBU/Tya/IbHOTO MPAKTUUECKOTo 3azianHus. [IpopaboTka
yueOHOI JTUTepaTypbl U KOHCIIEKTUPOBAHUE OCHOBHBIX
TIOHATHH TI0 TeMe

16

Pazpen 3. AngutrBHBIE

IToaroToBKa K MPaKTUYECKUM 3aHATHSAM. BoeimoHeHre
VHAWBUTYaTbHOTO MTPAKTUYeCKOTO 3a/jaHus. I[IpopaboTka

3 TeXHOMOTUH. MaTepuanbl.  |y4eOHOM JIUTepaTypbl ¥ KOHCIIEKTHPOBAHHE 0CHOBHBIX 15
TIOHATHUH 110 TeMe
[NoaroroBka K NpakTUYECKUM 3aHATHSAM. BeinonHeHye
Pasgen 4. ApauTrBHBIE
VH/IUBU/Iya/IbHOTO TPAKTUUeCKoro 3afanus. [IpopaboTka
4  |rex”onorud. IlepcrieKTUBEI O 10
A3BUTIS yueOHOM TUTepaTyphbl ¥ KOHCIIEKTHPOBAHHE OCHOBHBIX
P ' TIOHATHH 110 TeMe
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJIEJ/IN CEMECTPA
123 4 5 6 7 18 9 10 (11| 12 13 |14| 15 |16 17
7 NI13 | KIloc | AP | UII3 | | KIloc | P KIloc | UIT3 Klloc | AP | aud. 3au.

YcnoBHbIe 0003HAUCHUS:
o JIP — auarHOCTHUeCKasi paboTa;

UII3 — unauBHgyanbHOE MPaKTUUeCKoe 3alaHuE;
KIIoc — KoHTpOb TTOCeaeMoCTH;
mud. 3au. — auddepeHPOBAHHbIMN 3a4erT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyromx dpopmax:

JTMarHoCTUYecKas pabora;

WHAWBHYa/IbHOE IMPpaKTU4YeCKoe 3aJaHue;

KOHTPOJIb TOCelaeMOCTH.

IIpome)xyTouHas arTecranusi IIPOBOJUTCS B (hopMax:

IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. U. Kynuk, A. C. Hunos. . AIJUTHUBHbIE TEXHOJOTUU B POU3BOJCTBE U3/e/INii aBUALMOHHOU U
pakeTHO-KocMuueckoit Texuuku. CI16.BT'TY "BOEHMEX" um. []. ®@. Yctunoga, 2018, 371. pec.

2. M. A. 3neHxko, A. A. Tlonosuy, 1. H. MyTbuvHa. . AAUTHBHBIE TEXHOJIOTMY B MAllIMHOCTPOEHUH.
CII6.: N3a-Bo ITonmutexH. yH-Ta, 2013, 2/1. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://3dtoday.ru/wiki/3D_print_technology;

2. https://extxe.com/3834/sushhnost-i-osobennosti-additivnyh-tehnologij — A gAuTHBHBIE TEXHOJIOTHH.
Buibl, 0COO€HHOCTH, XapaTKTEPUCTUKY aJITATUBHBIX TEXHOJIOTH;

3. https://up-pro.ru/library/innovations/niokr/additive-3d — ApguTHBHBIE TEXHOMOTUU: TIePCIeKTUBBI 3D
TMeYaT B MIPOMBILIEHHOCTH.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
AJOUTUBHBIE TEXHOJ/IOTYT1 B PAKETOCTPOEHII

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa AJAUTABHBIE TEXHOJ/IOT'M B PAKETOCTPOEHUMU siBnsieTcss AUCLIUTTMHOM
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PakeTHO-KOCMMueckass Texuuka BI'TY  "BOEHMEX" wm. [J.®. YcrunoBa Kkadempoir Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-8.3 CriocobeH MCIT0/1b30BaTh CreLabHble aBTOMAaTH3UPOBAHHBIE CUCTEMBI /1151 IPOEKTHPOBAHMS W38N
pakeTHOW TeXHUKH, U UX COCTaBHBIX YaCcTel U CUCTEM Ha OCHOBe Iepe/lOBbIX TEXHOJIOTHH.

Conep)kaHue [WCLMIUIMHBI OXBaTbiBaeT KpPYr BOIPOCOB, CBsi3aHHBIX C (OPMHUPOBAHHWEM WH)KEHEPHBIX
KOMTIEeTeHIIMH B 001acTi pa3paboOTKU, MPOEKTHPOBAHUS W HW3TOTOBJEHUS JieTajell PaKeTHOM M paKeTHO-
KOCMWYECKOW TeXHWKA C TIPUMEeHeHWeM aAJUTUBHBIX TexHosioruii. [lperofiaBaHue  AWCLIATUTAHEBI
TpeyCMaTpuBaeT CaeAyrole (opMbel opraHu3alyy yueOHOTO Mporjecca: JIeKI[UH, TPAKTUYecKue 3aHsTus,
CaMOCTOSTe/IbHYIO paboTy CTyAeHTa, KOHCY/IbTaLUH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e WHAVBU/Ya/JbHOE MPaKTUUeCKoe 33/1aHue;
e KOHTDOJIb TIOCEIaeMOCTH.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
AJIUTUBHBIE TEXHOJ/IOTYT B PAKETOCTPOEHIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
anMeHOBaHUe PaboThI PekomeHnyemas iuTeparypa uac.
Paspen 1. AxguTHUBHEBIe TexHOI0THU. VIcTOpUS NOsAAB/IeHMS.

[ToproroBka K rpakTAuyeCKUM 3aHSITHSIM. M. A. 3nenko, A. A. ITonnoBuu, 1. H.
ITpopaboTka yueOHOM TUTEpaTyphl U MyTbUIMHA. . AJIUTUBHBIE TEXHOJIOTHUN B 16
KOHCIIEKTUPOBaHWe O0CHOBHBIX MOHATHUH 110 MarmHoctpoenuu: CIT6.: 3a-Bo ITouTexH.
TeMe yH-Ta, 2013 (2)

Wroro no pasgeny 1 16

Pazfen 2. AjuTUBHBbIE TEXHO/IOTHA

U, KaK HHCTPYMEHT OBICTPOro MPOTOTHNHPOBAHMS.

HOAFOTOBKEI K IIPaKTH4Y€CKHM 3aHATUAM.
BrinosiHeHNe WHAWBUYA/IbHOT'O

M. A. 3nesko, A. A. ITornoBuu, 1. H.
MyTbUMHA. . AJIUTUBHBIE TEXHOJIOTHUN B

HPAKTITIECKOTO SaAAHMA. lpopaGorka MarrHoctpoenuu: CIT0.: 3a-Bo ITomuTexH. 16
yueOHO TUTepaTyphl M KOHCTIEKTUPOBaHHUe
N yH-Ta, 2013 (5)

OCHOBHBIX [TOHATUU 10 TEMe

Wroro o pasgeny 2 16

Paspen 3. AAfuTUBHBIEe TeXHOI0rUU. MarTepuasnsbl.

IToaroroBka K rpakThyeCKUM 3aHSITHSIM. B. 1. Kynuk, A. C. Hunos. . AgUTUBHBIE
BeInosniHeHMe UHAWBH/a/IbHOTO TeXHOJIOTUM B TIPOU3BO/CTBE M3Ze/ Uit
MPaKTHUeCKOTo 3a/1aHus. ITpopaboTka aBUALMOHHOW U PaKeTHO-KOCMUYeCKOH 15
yueOHOIi uTepaTypbl U KoHCTieKTupoBanue |TexHukw: CII6.BI'TY "BOEHMEX" um. [I. @.
OCHOBHBIX [TOHATHH 10 TeMe YcruHoBa, 2018 (2)

Wrtoro no pasgeny 3 15

Paspen 4. AxauTHUBHBIE TeXHOIOTHU. IlepcrieKTUBBI pa3BUTHA.

[ToproroBka K rpakTAye CKUM 3aHSITHSIM. B. 1. Kynuk, A. C. Hunos. . AiUTUBHBIE
BeinosiHeHMe UHAVBH/Ya/IbHOTO TeXHOJIOTUM B TIPOU3BO/CTBE U3ZeNi
MpaKTHUeCcKoro 3a7anust. [TpopaboTka aBUALIMOHHOM U PaKeTHO-KOCMHUeCKOU 10
yueOHOU TUTepaTyphl U KOHCTIeKTHpoBaHue |TexHuku: CI16.BI'TY "BOEHMEX" um. [I. @.
OCHOBHbBIX TTOHSITUM 110 TeMe YctuHoBa, 2018 (2)

Wrtoro mno pa3geny 4 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
AJJUTUBHBIE TEXHO/IOT'MU B PAKETOCTPOEHUN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOHTPOJIb MOCEIIaeMOCTH;

e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTposib mocenjaemMocTu
IMocelaeMoCTh BCEX BHU/IOB ayAMTOPHBIX 3aHATHI 110 JUCLIUTITHHE OljeHrBaeTcsi o 20 GanmbHOH
cucTeMme:
20 6annoB — noceirjenye 90% 3aHSATHIA;
15 6asnoB — noceirjedne 70% 3aHATH;
10 6asnoB — noceieHre 50% 3aHATHL;
5 6anoB — nocetrienve 30% 3aHATHH;
0 6a10B — noceieHre MmeHee 30% 3aHATHH

NupnBuayaibHOE NpaKTUYeCKoe 3a/jaHue

NupvuBuayanbHOe TIpakTAYeCcKoe 3a/laHke B COOTBeTCTBUM C pa3pesiamu PIT/I oueHnBaroTCs
crefyroIMUA KpUTEPUSIMHU:
15 6a/1/710B — IIpaBU/ILHBIE [TOJIHbIE Y YETKHE OTBEThI Ha BCe BOMpOCh! MII3, rpu TeXHHUYeCKX I'PaMOTHOM
TMpe/iCTaB/IeHUY;
10 6asi10B - MpaBWILHBIE, HO HEJOCTAaTOUHO TIO/THLIE U UETKHE OTBEeThI Ha Borpockl UI13, ipu rpaMoTHOM
TIpe/iCTaB/IeHUU Marepuara;
5 6a/1/10B - TIpaBU/IBHBIE OTBETHI Ha 60JIBINNYIO YacTh BonpocoB WT13 npy Hej0CTaTOUHOM TTO/THOM UX
OCBeLL[eHUU TIPY JOCTaTOYHOM rPaMOTHOM O OpPM/IEHUH MaTepHrara;
0 6asn/10B - HeTpaBW/ILHBIE U HETIO/IHBIE OTBETHI Ha BCe BOMPOCH] VT3 Mpy TeXHUYECKH HETPAMOTHOM
W3/10KEHUN.
Bapuante! UI13 nipeacrasnensl B YMK AUCLUTIIMHEI

JuddepennupoBaHHbIii 3a4eT

OO0yuaroIuiics UMeeT MPaBo Ha MOTyUYeHHe MOJI0KUTETBHON OL[eHKH B paMKaX MPOMEeXXYTOUHOH
aTTeCcTaluy TI0 pe3y/IbTaTaM TeKYILero KOHTPOJIst 0e3 MPOX0yK/[eHHs aTTeCTallMOHHbIX UCTILITaHUH B
COOTBETCTBUM C HAaKOTUIeHHbIMU Oariamu. Ob6si3aTeNIbHBIM YCIOBHEM SIBJISIETCS YCTIELTHOe TTPOX0KAeHe
TEeKYIIero KOHTPOJIsI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKUX pabor.
OueHka 3a auddepeHLIPOBaHHbIN 3a46T ONpe/iesiseTcs 110 pe3y/ibTaTaM UHIUBUyalbHbIX IIPaKTUUeCKUX
3a/laHri ¢ yU€TOM pe3y/IbTaToOB yCIIeBaeMOCTH B (popMe IMarHOCTUUECKUX PaboT U pe3ysibTaToB
TM0CeI]aeMOCTH:
- 85 6a/u10B U Oosiee - «3aUTeHO-0TIINYHOY;
- 75-84 6ana - «3auTeHO-XOPOIIIo»;
- 60-74 Ganna - «3auTeHO-y/IOB/IETBOPUTEILHOY;
- MeHee 60 6ana - «He 3aUuTeHO»
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KonTposnb
Paspgen 1. AgauTuBHBIE I0CelaeMOCTH,
4 7 |Texnonoruu. Ucropus 22 6 4 2 16 25 NupvBunyanbHoe
TOSIB/ICHMSI. TIpaKTUYUeCcKoe
3a/laHue
NupuBupyanbHoe
Paszgen 2. AAIMTHBHBIE TIpaKTUYUeCcKoe
4 7 |TexHo0/J10rMH, KaK HHCTPYMEHT 34 18 12 6 16 25 3ajlaHue,
OBICTPOro MPOTOTUITHPOBAHHUS. KoHTposib
rocelaeMoCTH
4 - Pa3pen 3. AjAuTUBHBIE 30 | 15 | 10 5 15 75 KoHTposb
TexHo/I0oruu. Marepuasbl. rocelaeMoCTH
NupuBrayansHOe
Pa3pgen 4. AgguTUBHBbIE MpaKTHUUYeCcKoe
4 7 |rexHonorun. IlepcneKTHBbI 22 | 12 8 4 10 25 3a/laHue,
pa3BUTHA. KonTtposns
rocewaeMOCTH
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 100
Bcero no aucrun/mHe 108 | 51 | 34 17 57 100
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OneHouHble MaTepuaJsl o guciunaude AJJIMTABHBIE TEXHOJ/IOT'YIU B

PAKETOCTPOEHUN

IIK-8.3 - CnocobeH ucnonb3oeamb cneyua/ibHble agmomamu3upoedHHble cucmembl ons npoekmuposeaHus
u3denuti paKCMHOﬁ mexHUKuU, U UX COCMmMdaeHbIX yacmeltl u cucmem Hd OCHOge nepeaoeblx mexHos102ull

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE TEXHOJIOTHI 3/ TIeUaT:

1. Texnomnorus FFF/FDM
2. Texnonoruss SLM
3. Texnonorus SLA

A - TlocroiiHoe HarlIaB/eHue TIacThKa

b - TocnoiiHoe oTBepK/IeHNE >KUAKON (OTOTIONTMMEPHOM CMOJIBI C TIOMOLIBIO YIETPadrOIEeTOBOTO
nasepa

B - MeToz aAguTUBHOTO MTPOM3BO/ICTBA, IIPH KOTOPOM MeTa/l/TMueCKHi MIOPOIIOK pacTiaBisieTcs
Jla3epHBIM JTYUYOM BBICOKOH MOLHOCTH. PacriiaBieHye MporucXoUT U30UpaTeTbHO, B COOTBETCTBHU C
TPEXMEPHOU MOJIEJTBIO

[pouuTaiiTe TEKCT M YCTAHOBUTE TMOC/IE/I0BATEIbHOCTD

YcraHoBUTe TOC/Ie[0BaTeNbHOCTE OIepaLiiy MpoLiecca affuTUBHOTO ITPOM3BOACTBA:

1. TToaroroBKa 1 HacCTpoWKa 37 PUHTEpa

2. IIponecc 3anycka 37 mevaru.

3. O6pabotka daiina mogenu B popmarax STL/STEP/OBJ B nporpamme-craricepe.
4. Co3pnanue TpexmepHoii mogenyd B CAD niporpammax.

5. TIpeobpa3oBanue TpexmepHoi Mozgenu B hopmar STL/STEP/OBJ.

I[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUIBLHBIN OTBET U 3aITUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kakue marepuasibl UCIIO/B3YIOTCS AJ1s1 371 Tledat TexHosorueit FDM/FFE?

1) JIucToBoi nyIacTUK

2) MetasnuuecKuii IpyToOK
3) ®orornonumMepHasi CMojia
4) TTonmmepsI

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

AJIUTUBHBIE TEXHOJIOTHH - 3TO

1) 3T0 KJ/IacC TIepCIIeKTUBHBIX TeXHOIOT M IPOU3BO/[CTBA /leTajielt MpoCcToi (hOpMBI 110 KOMITLIOTePHOM
MOZie/ny IyTeM [0C/1e/i0BaTe/IbHOr0 HaHeCeHYsl MaTepyasa

2) 3TO KJIacC MepCIeKTUBHBIX TEXHOJIOTHY TTPOU3BO/CTBA AeTasel CI0KHOU (hOPMBI TI0 KOMITBIOTEPHOM
MO/ieJIi Ty TeM I0C/Ie/[0BaTeIbHOTO HaHeCeHWs1 MaTeprara

3) 5T0 KJ1acC MepCreKTUBHBIX TEXHOIOTUI IPOU3BO/CTBA JeTasel IPoCToi (POPMEI

4) 3T0 K/1acc MporpamM /ijisi KOMITbIOTEPHOTO MOZe/TMPOBaHKS

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Craticep fy1s 37 meyaty 37T0. ..

1) KommibtoTepHas nporpamma Jjist IOATOTOBKU 37, MOZeN U 37 IPUHTepa K MeyaTy, IyTeM reHepaldy
MaIimHHoro Kofa (Gcode).

2) KoMmristoTepHasi porpamma [Ijist TIOATOTOBKHY 371 TIPUHTEPa

3) KommibroTepHast mporpaMma [i/isi TIo/ITOTOBKU 2] IPUHTepa

4) KomrmsroTepHasi porpamma Jjist GOpMUPOBaHUS 371 MOZIe TN

ITpouwnTaiiTe TEKCT, BEIOEpHUTE MPABUIbHBIE OTBETHI U 3alUILINTE apTyMeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakuie xapakTepuCTHUKU CBOHCTBEHHBI it 371 Mozienu fietaau B (hopmare STL?

1) IpencrapnsieT MoJenb B BU/ie TPEYTOJIbHUKOB

2) Cogep>xut UHGOPMALHIO O 1BeTe
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Ne 9

3) He copep>xuT faHHbIe 0 MaTtepuase

4) ITo3BonsieT 3aaBath KpuBble besbe

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABU/IbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

Kakue cBolicTBa BaKHBI /|71 MTOPOLLKa, UCNoab3yemMoro B SLS-neuatu?

1) TekyuecTb

2) Bricokasi B1a’KHOCTb

3) Y3Kuii [uana3oH rpaHy/I0MeTprUUeCcKoro cocTaBa

4) CnurmuuBOCTh

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aITUIITUTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue npeumyiijecTBa uMeeT Jjla3epHoe criekanue (SLS) o cpaBuenuto ¢ FDM/FFE?

1) Hu3kast ctouMocTs 060pyn0oBaHuUs

2) Bo3MoXKHOCTE 1euaty 6e3 mofepkex

3) MeHblilee SHEPronoTpebdaeHme

4) Bosnee BbICOKasi TOYHOCTh

[TpounTaiiTe TEKCT U 3alWILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Hns 31 momenu B dopmare STL xapakTepHa...

Ne 10 ITpounTaiiTe TEKCT U 3aMUILNTe pa3BePHYThIA 000CHOBAHHBIN OTBET

exHosorus Selective Laser Sintering(SLS) 3710?

Ne 11 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE

YCTaHOBHTE COOTBETCTBHE TOJIMMEPHBIM MaTepua/iaM AJid aAAUTUBHOT'O IIPOU3BOACTBA:

1. ABS
2.PLA
3. PETG
4. ASA

A - AKpUIOHUTPUI-CTUPOJI-aKPUIaT
b - Tlonunaktug

B - TTonmuatunentepedranar-rivKomib
I' - AKpunoHUTpUAOyTaJUeHCTUPOIT

Ne 12 ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD

ITocenoBarelbHOCTE CO3/aHKMsA MeTa//INUeCKOro IIOPOIIKa /1 aAJUTUBHOIO IIPOM3BOCTBA:
1. Pacribuienue pacriiaBa

2. [TonyueHue pacriiaBa
3. IIpocenBaHye MeTa//IMYeCcKOro IOPOLIKa
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