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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ITaganka Makcum AjekcaHpOBUY, aCCUCTEHT

[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:

I[ICK-14 — criocobHOCTh pa3pabaThiBaTh TEXHOJOTHMUECKWE TIPOLIECCHI U3TOTOBJEHUS W COODKU OTCEKOB
KOHCTPYKL[MM KOpIyCa pakeT C T[pHMEHEeHWEM HOBBIX MaTepyuajioB W CpeACTB aBTOMAaru3aluu
TEXHOJIOTHUECKUX TPOLIECCOB B COOTBETCTBUE C eJUHOW CUCTEMOW KOHCTPYKTOPCKOM JOKyMeHTaluy Ha Oase
COBPEMEHHBIX ITPOrPaMMHBIX KOMITJIEKCOB

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-14

3HAHUA:

KJ1accurKaius aIUTUBHBIX TeXHOJIOTH;

IIepCIIeKTUBbI Pa3BUTHUS aJIUTUBHBIX TEXHO/IOTH;

TIPOYHOCTHbIE XapaKTePUCTUKH [T0JIMMEePHBIX MaTeprasioB afiiUTUBHBIX TEXHOJIOTUH;

YMeHuUsi:

aZlanTUpOBaTh TeOMETPHIO fleTasell Tof, afAUuTUBHOe TIPOU3BOZCTBO;

HaBbIKU:

NpUMeHeHWe COBpPEMEHHBbIX MEeTO/|0B TPOeKTHUPOBaHUs JeTajieil pakeTHOM M paKeTHO-KOCMHYeCKOU
TEXHUKU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa AJJUTUBHBIE TEXHOJ/IOI'MY B PAKETOCTPOEHWMU sBnsieTcs JUCLUIVIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
MATEPUAJIOBEJAEHUE, COIIPOTUB/IEHUE MATEPUAJIOB, ®WU3UKA, BBICIIAA
MATEMATUKA, THXKEHEPHASI I KOMITBFOTEPHASI TPA®OUKA.

CopepkaHWe  [JUCLUIUVIMHBI  SIBJISIETCSI OCHOBOM  AJi1  OCBOEHUS AVCLIUTIIIH: TEOPUSA
KOHCTPYHNPOBAHWNS, TEXHOJIOI'Us ITPOMN3BO/JCTBA N3AE/INN PAKETHO-
KOCMMNYECKOU TEXHUKHA N3 KOMITIO3UIIMOHHBIX MATEPUAJIOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTemMaTU4yeCcKOro aHaan3a U MOZle/TMPOBaHus, TEOPETUYECKOTO U SKCIIepUMeHTaIbHOrO UCC/Ie0BaHUS
TSI pellieHNsT MH)KeHePHBIX 3a/1ad podye CCUOHATLHOM IeATeTbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI pab0Thl COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJIOTHH U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBI3aHHYIO C
rpodeccroHaNBHON JesiTe/IbHOCThIO

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pr3nyeckrie ¥ MaTeMaTHueCKre MOJIe T UCCIeIyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIUXCS K TIPO(heCCUOHATBHOM ctepe /eSTelTbHOCTH [/ PEIIeHHS
WH)XeHepHbBIX 3a7au



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. AxauTHBHBIe TexHo10ruH. Vicropus noasaeHusi. ©oTOCKyIbNTYpa U 19 4 2 P 15 25
Tonorpadus. Crepeonutorpadus. JlasepHast crepeonutorpadus.
Paspen 2. AjiMTHBHBIE TEXHOJIOTHH, KAK HHCTPYMEHT GbICTPOro NpOTOTHIIHPOBAHHS.
4 7 Knaccudukanust afJuTHBHBIX TeXHOMIOTHH. [IpenMyIijecTBa U HeJOCTaTKU aJfUTUBHBIX 33 12 6 6 21 25
TeXHOJIOTHi. ANITOPUTM PaboThI afUTUBHBIX TEXHOJIOTHHA.
4 7 Paspen 3. Paspgen 3. AxAMTHBHBIE TeXHOIOrHH. MarepHanbl. XapakKTepHCTUKU 3 10 5 5 21 25
TI0JIMMEPHBIX MaTepHasioB. XapaKTepI/lCTl/lKl/I TIOPOLIKOBBIX MaTepua’soB.
4 7 Paspen 4. AxpuTHBHBbIE TexHOI0rHH. [lepceKTHBBI pa3BUTHA. [lepcrieKTUBHBIE 25 3 4 4 17 25
HaripaBJ/IeHUs pa3BUTHUA B paKETHOﬁ 140 paKETHO-KOCMHLIQCKOﬁ TeXHHKe.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne |Homep m HaMMeHOBaHUe pa3jesia
Tema npakTHUecKoro 3aHATUSA ayp.
n/n JMCLMILTAHBI
4acoB
IMpakTryeckasi 3HAYMMOCTb CTepeouTorpadguu u
1 JIa3epHOI1 cTepeoauTorpadry ¥ Ipoumne 1
Pazgen 1. AgauTHBHBIE b P pag P .
Npe/LieCTBEHHUKY aAJUTUBHBIX TeXHOJOTUN
TeXHOJI0TUU. VICTOPUS MOsIBIeHUS.
2 IMpakTryeckast 3HAUUMOCTDb (DOTOCKYJIBITTYPHI U 1
Tornorpadun
3 IpuHILMI paboThI MAIIMHbI a[UTUBHOIO [IPOKU3BO/ICTBA 1
4 OcobenHocty paboTel 3D MPUHTEPOB PA3/IMUHBIX 1
KMHEMaTU4yeCKUX CXeM
5 |Pa3gen 2. AgauTHBHBIE Cucrembl MPOTOTUNTMPOBaHUS 1
TEXHOJ/IOTWH, KaK HHCTPYMEHT AHanu3 reoMeTpUu JeTanen As ajAUTUBHOIO
6 |OBICTPOrO NPOTOTHUITMPOBAHMSL. MPOU3BOACTBA. AHa/IU3 NMPUMEHIEMOCTH aAJUTUBHBIX 1
TeXHOJIOT Ui
v BricTpoe npoToTUnMpoBaHUe C MPYMeHEeHNneM 2
aJIJIUTUBHBIX TEXHOIOTUH
8 O3HakoMJIeHHE C MaTepyaiamu JJis ajJUTUBHOIO 1
TPOU3BOACTBA
9 Pasgen 3. Paszen 3. AgautuBHele |(MeTaninyeckye MaTepuasbl B aJUTUBHOM 1
TeXHOJI0rTUuKu. Marepuarsibl. MIPOU3BO/ZCTBE
10 [TomvmepHbIe MaTepuasbl B aJJUTUBHOM TIPOM3BO/CTBE
11 Kommno3suTHeIe MaTeprasbl B aiIMTUBHOM NPOM3BO/CTBE 1
[lepcrieKTHBHBIE HapaB/IeHUs B OTPACad aAJAuTHBHOIO
Pazpen 4. AnguTrBHBIE p pe  OTP AR
12 TPOM3BO/CTBA [ileTaslel paKeTHOU U pakeTHO- 2
TeXHOJIOTUM. I1epCrieKTUBbI 9
KOCMHYEeCKOH TeXHUKHU
pPa3BUTHS.
13 [TepcriekTUBHBIE afIUTUBHBIE TEXHOJIOTUA 2
Bcero 3a 7 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHHUe Oomem,
Copep)xaHue yueGHOro 3aaHus
n/n pa3jena JMCLUIIAHbI 4acoB
Pazgen 1. UTHBHbIE "
A Anp IMToAroToBKa K TpaKTHUeCKUM 3aHATHsAM. [TpopaboTka yuebHOM
1 |texHosioruu. Mcropus o 15
JIATepaTypbl U KOHCIIEKTUPOBaHKE OCHOBHBIX [IOHATUM 110 TEMe
TOSIB/I€HMSI.
6 25645




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

21

Pazgen 3. Pazgen 3.

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

3 |AAOUTUBHBIE TEXHOJOTUM. L 21
yueOHOM TUTepaTypbl ¥ KOHCTIEKTHPOBAHHE 0CHOBHBIX
Marepuarsl. o
TIOHATHUM 110 TeEMe
Paspen 4. ApppmisHele IToAroToBKa K MpaKTHUeCKUM 3aHSTHsAM. [TpopaboTka yuebHOM
4 |rex”onorud. [lepcrieKTUBEI o 17
JIUTEepaTypbl U KOHCIIEKTHPOBaHKe OCHOBHBIX MOHSITHIM 110 TeMe
PasBUTHSL.
Bcero 3a 7 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 4|5/ 6 7 8/9/10 |11 12 13(14|15| 16 17
7 BII3, Klloc AOP| Klloc, NI13 P NII3, Klloc OP| mud. 3au.

YcnoBHbIe 0003HAUCHUS:
[P — nuarHocTrueckasi paboTa;

BII3 — Bornpocsl/3azanus no temam I13;

KIIoc — KoHTpO/b TI0CeaeMoCTH;

NII3 — unauBrgyanbHOe MpakTUUeCcKoe 3a/laHue;
mud. 3au. — auddepeHPOBAHHbIMN 3a4erT.

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

JTMarHoCTUYecKas pabora;
BOIPOCHI/3a/jaHud 1o temam [13;
KOHTPOJIb T10CeIaeMOCTH;

WHAVWBW/Yyad/IbHOE IMPpAKTU4YeCKOe 3aJdHHrE.

IIpomexxyTouHas arTecraus IIPOBOJAUTCS B hopMax:

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

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Jlsmkos, A. A. TposH. . [TonumepHble aaguTHBHBIE TexHONMOTUH. CaHKT-IleTepOypr: Jlanb, 2022,
1. pec.

2. B. . Kynuk, A. C. HuioB. . AJAUTUBHbBIE TEXHOJIOTHUY B TIPOM3BOACTBE W3/le/TMi aBUaLIMOHHON U
pakeTHO-KocMuueckoi Texuuku. CIT6.BI'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2018, 371. pec.

3. M. A. 3nesko, A. A. TTonoeuy, U. H. MyTbinuHa. . ATUTHBHBIE TEXHOJIOTUU B MallIMHOCTPOEHUH.
CIT6.: M3a-Bo IMonwuTexH. yH-Ta, 2013, 371. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

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

2. https://extxe.com/3834/sushhnost-i-osobennosti-additivnyh-tehnologij/ — ApauTHBHbBIE TEXHOMOTHH.
Buzbl, 0coOeHHOCTH, XapaTKTePUCTHKY aAJUTHBHBIX TEXHOJIOTHH;

3. https://up-pro.ru/library/innovations/niokr/additive-3d/ — AAAUTHBHbBIE TEXHOOTHU: TIepCIIeKTHUBLI 3D
TMeYaT B MIPOMBIIIIEHHOCTH.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopMalMoHHbIe CTIPAaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



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
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
I[ICK-14 crocobHOCTE pa3pabarhiBaTh TEXHOJIOTMUYECKHE IIPOLIECCHl H3rOTOBAEHHST U COOPKH OTCEKOB
KOHCTPYKI[UM KOPITyCa PaKeT C MPUMeHEeHHeM HOBBIX MaTepUasioB U CPe/ICTB aBTOMATH3alMH TeXHOTOTHYEe CKUX
MpOLIECCOB B COOTBETCTBHE C €[MHOW CHUCTEMOW KOHCTPYKTOPCKOW /JOKYMEHTAallMd Ha 0a3e COBPEMEHHBIX
MTPOrPaMMHBIX KOMITTIEKCOB.

ConepkaHrie [UCHUIUIMHBI OXBaThIBAaeT KPYT BOIIPOCOB, CBSI3aHHBIX C (DOPMHPOBAHHUEM WH)KEHEPHBIX
KOMIleTeHUM B obmacTu pa3paboTKW, MPOEKTHPOBAHUS M HW3rOTOBJEHUs! JeTanell DPakeTHOM M paKeTHO-
KOCMUUYECKOH TeXHUKHM C TIpUMEHeHUWEeM aAJUTUBHBIX TexHosioruii. IlpernofiaBaHue  AUCLIMIUIMHEI
MpeAyCMaTpuBaeT ciedyiomye Gopmbl opraHud3aluu yuebHOTO Tporjecca: JIeKLUW, TIPaKTUYecKue 3aHsTHs,
CaMOCTOSITe/IbHYIO paboTy CTyAeHTa, KOHCY/TbTaL|H.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TekyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTepBaJIbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOIpPOCHI/3afiaHus 1o Temam [13;
®  KOHTPOJIb [10CEIaeMOCTH;
e UH/UBH/yalbHOe NIpaKTUYeCKOe 3a/laHue.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsTus (17 4.), mpaktudeckve 3aHsTusi (17 4.), camoctosTesnvHast pabora
cTypenra (74 a).
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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 cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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,
auMeHOBaHHUe PadoThI Pexkomenjyemas 1ureparypa uac.
Paspen 1. AaquTuBHEBIEe TexHOI0THU. VIcTOpUSA NOsAAB/IeHMS.

[ToproroBka K rpakTAuyeCKUM 3aHSITHSIM. M. A. 3nenxko, A. A. IlonnoBuu, 1. H.
ITpopaboTka yueOHOM TMTEpaTypPhI U MyTblMHa. . AZJUTUBHbBIE TEXHOJIOTHU B 15
KOHCIIEKTUPOBaHWe O0CHOBHBIX MOHATHUH 110 MainrHocTpoeHun: CIT6.: U3a-Bo ITouTexH.
TEMe yH-Ta, 2013 (1,2)

Wroro no pasgeny 1 15

Pa3pen 2. AAJUTHBHBIE TEXHO/IOTHH, KAK HHCTPYMEHT ObICTPOro NMPOTOTUNHPOBAHUA.

ITogroTroBKa K NpakTAUUeCKUM 3aHSATUSIM. B. 1. Kynuk, A. C. Hunos. . AjauTUBHBIE
BrinosnHeHue UHAWBU/Ya/IbHOTO TeXHOJIOTUU B MIPOU3BO/CTBE U3Ze/Uui
MpaKTHYeCcKoro 3afanus. IIpopaboTka aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOU 21
yuebHOM uTepatypsl U KoHCiekTupoBaHue |TexHuku: CII6.BT'TY "BOEHMEX" um. []. ®.
OCHOBHBIX MTOHATHH 110 TeMe YcruHoBa, 2018 (2,4)

Wroro o pasgeny 2 21

Paspen 3. Pa3zgen 3. AjANTHBHbIE TeXHOJI0ruM. Marepuasbl.

[ToaroToBka K NpakTUYeCKUM 3aHITUSIM.
BrinonneHue MHAUBHYaTIbHOTO A. A. Jlanikos, A. A. TposH. . [TonumepHbIie
MPaKTHUeCKOTo 3a/1aHus. ITpopaboTka afiUTHBHBIE TexHomorun: CaHKT-ITeTepOypr: 21
yueOHOU JTUTepaTypbl U KOHCTIEKTUPOBaHUEe Jlans, 2022 (1)
OCHOBHBIX [TOHATHH 10 TeMe

Wrtoro no pasgeny 3 21

Paspen 4. AxauTuBHBIE TeXHOIOTHU. IlepcrieKTUBBI pa3BUTHA.
B. 1. Kynuk, A. C. Hunos. . AgauTUBHbIE
[ToaroToBKa K NpakTUYECKUM 3aHSITUSIM. N
TIpopaboTka yae6HOi MATEpaTypBI I TeXHOJIOTHH B POM3BO/ACTBE M3AeTHH
KOHCITEKTUPOBaHKE OCHOBHBIX MOHATHI I10 ABUALIMOHHOU 1 pé},KeTHO_KOCMH,I,JeCKOH 17
TeMe texuuku: CI16.BI'TY "BOEHMEX" um. 1I. ®.
YctrHoBa, 2018 (4)
Wrtoro mno pa3geny 4 17
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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

e BOIPOCHI/3aiaHus 1o Temam [13;

e  KOHTPOJb MOCEIaeMOCTH;

e UHAUBH/yaJIbHOE TIPaKTUUeCKoe 3a/jaHue;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bomnpocsi/3asanus no Temam I13

ATTecTauus CTy[eHTOB IIPOM3BOAUTCS B JUCKPETHbIe BpeMEeHHbIe MHTEpPBaJ/Ibl NpernoaBaresimy,
Be/IyI[UMU JIEKI[UOHHBIE U MPAKTUUECKUE 3aHATHSA TI0 JUCLIUIUTHHE B hopMe cobeceioBaHMs 1O MaTepraiamM
TeKyLlero pasgena. [lepeueHb BorpocoB BXoauT B coctaB Y MK aucimnivHel

KoHTposb mocenjaemMocT
IMoceraeMoCTh BCEX BHU/IOB ayIMTOPHBIX 3aHATUM M0 TUCIUTUTHHE OljeHHnBaeTcst o 20 6anbHoM
CUCTeMeE:
20 6anioe — nocertrenue 90% 3aHATHH;
15 6asnoB — noceirjeHue 70% 3aHATHL;
10 6annoB — noceirienre 50% 3aHATHL;
5 6a/m10B — noceirexnye 30% 3aHSTHI;
0 6anoB — mocertenue MeHee 30% 3aHATHH

NupuBuayanbHOe NpakTHUecKoe 3aiaHue

NupyBuayanpbHOe IIpakTAYeCKoe 3a/jaHre B COOTBETCTBUM C paszesiamu PITJI oneHnBaroTCs
C1eIyIOIMU KPUTEPUSIMU:
15 6asiI0B — MTpaBU/IBHBIE TTO/THBIE ¥ UETKHME OTBETHI Ha Bce BOmpockl MI13, rpu TexXHUUeCKU TPaMOTHOM
Tpe/CTaB/IeHUY;
10 6asiI0B - MpaBWIbHBIE, HO HEJOCTAaTOYHO MO/IHbIE U YETKHE OTBETHI Ha Boripockl MII13, mpy rpaMoTHOM
TMpe/iCTaB/eHUM MaTepuara;
5 0asuioB - IpaBUWILHBIE OTBETHI HA HOMBIITYIO YacTh BOpocoB T3 mpy HeZI0CTAaTOUHOM MTOJTHOM UX
OCBEI[eHUHU TIPU AOCTaTOYHOM IPaMOTHOM O()OPM/IEHUH MaTepHraa;
0 6a/1710B - HeTMpaBU/IbHbIE U HETIO/IHBIE OTBETHI Ha BCe BOMPOCh! UTI3 mpy TeXHUUECKH HETPAMOTHOM
U3J/I0’KeHUU.
Bapuantel UT13 nipeacraBnensl B YMK AUCLHUTIIMHEI

JuddepennmpoBaHHbIii 3aueT

OO6yuaroIuiics UMeeT MPaBo Ha MOyUYeHHe MOJI0KUTETLHON OL[eHKH B paMKax IPOMeKYTOUHOH
aTTeCTal[|M 110 pe3y/IbTaTaM TeKYILero KOHTPO/ist 6e3 TPOX0K/JeHUsT aTTeCTal[HOHHBIX UCTIHITAHUH B
COOTBETCTBHU C HaKOTUIEHHbIMU Oasyiamu. Obs3aTe/TbHBIM YCIOBUEM SIB/IIETCST YCTIEIITHOe TTPOX0KIeHHe
TEKYI[er0 KOHTPOJIsI yCIIeBaeMOCTH B (JopMe AUAarHOCTUUECKUX paboT.
OreHka 3a audhepeHIMPOBAHHBIN 3aUET OMpe/eNIAeTCs TI0 pe3y/ibTaTaM UHUBUYaTbHBIX TIPAKTHYe CKUX
3a/laHUM C YUETOM pe3y/IBTaToB YCIeBaeMOCTH B (hopMe TUarHOCTHUECKUX paboT U pe3y/ibTaToB
TMOCEIAaeMOCTH:
- 85 6as1oB U bosee - «3aUTeHO-OT/IMUHO»;
- 75-84 6Gana - «3auTeHO-XOPOIIIO»;
- 51-74 6anna - «3auTeHO-y0B1eTBOPHUTE/ILHO;
- MeHee 51 6ajuia - «He 3auTeHO»
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Bomnpocsl/
Paspgen 1. AgauTuBHBIE 3aJjaHuA 1o
4 7 |rexHonoruu. Ucropus 19 4 2 2 15 25 TemaMm 13,
TOSIB/ICHMS]. KonTposnb
M0CenaeMoCT!
NupuBupyanbHoe
Pazpgen 2. AaiuTHBHBIE MpakTUueCcKoe
4 7 |TexHo0/J10rMH, KaK HHCTPYMEHT 33 12 6 6 21 25 3ajlaHue,
OBICTPOr0 MPOTOTHITHPOBAHMSA. KonTtposnb
MOCeIaeMOCTU
NupuBrayansHOe
MpaKTUYeCcKoe
4 7 Pazpgen 3. Pa3pen 3. AjauTuBHbIE 31 | 10 5 5 27 75 -
TexHo/1oruM. Marepuasnsl.
KonTtposns
10CeIaeMOCTH
Bomnpocsl/
Pazfen 4. AqauTUBHBIE 3aJjaHuA 10
4 7 |rexHosnoruu. IlepcnekTuBbI 25 8 4 4 17 25 Temam 13,
pa3BUTHA. KoHTposnb
M0CenaeMoCT!
Bcero 3a 7 cemectp 108 | 34 | 17 17 74 100
Bcero mo auciun/InHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-14
Bonpocbl omkpbimoz2o muna:
Ne 1 ApnuTHBHBIE TEXHOJIOTUU 3TO. ...
Ne 2 AnmutrBHas TexHonorus Material Extrusion sTo0...
Ne 3 Hns 3 mopenu B dopmate STL xapakTepHa...
Ne 4 Texuosorus Selective Laser Sintering(SLS) sTo?
Ne 5 Hns Texnonoruu Sheet Lamination xapakTepHo...
Ne 6 ITpeumyiijecTBa MPUMeHEHUS aZiTUTUBHBIX TEXHOOTWN 3aK/TFOUAlOTCA B. ...
Ne 7 CyTb TeXHO/IOTMM NOCA0WHOro HarviaBiaeHuss FDM B Tom, uto
Ne 8 Craticep g5 37 edat 37T0. ..
Ne 9 CyTb TEXHOJIOTUU CeJIEKTUBHOTO JIa3ePHOTO CrieKaHUs B TOM, UTO.....
Ne 10 ApputueHas TexHosorus LOM (Laminated Object Manufacturing) sto........
Bonpocbl 3akpbimozo muna:
Ne 1 C MoMOIIIbI0 KAKOTO MHCTPYMEHTa 00pPUCOBBIBA/ICS KOHTYD 00BEKTa B TEXHOJIOTUU
(OTOCKYNBLNTYPhI?
A. [IllraHreHIMpKy/b
B. Imnarens
C. [lanrorpad
D. Jluneiika
Ne 2 Kakas aqiuTrBHas TeXHOJIOTHS SIBISIETCS] CAMOM PACIIPOCTPAaHEHHOM Ha CeTOHAIITHHMN
JleHb?
A. SLS
B. FDM
C. SLA
D. LOM
Ne 3 Kakoli marepran NpUMeHsITCS TPU UCII0/b30BaHUM TeXHOJIOTHU JIa3epPHOU
crepeonurorpaduu (StereoLithography, SLA)?
A. ®oronosMMepHbIe CMOJIBI
B. OnokcupHble CMOJIbI
C. JlucToBOM TIaCTUK
D. [dpeBecHble CMOJIBI
Ne 4 BribepuTe Npu3HaK XapaKTepHbIH /151 1Ta3epHOMN CTepeouTorpaduu Kak afJUTHBHON

TeXHOJIOTUU?
A. Hwu3kag TOYHOCTBH IeYaTu
B. Bricokoe KauecTBO MTOBEPXHOCTHU

C. Bo3MOKHA 1eYaThb TOMBKO MPOCTHIX 00BEKTOB
Ne 5 Ykaxxkure fuara3ons! Temreparyp aig 3D neyatn PETG nnactukom?

A. Dxrerpynep:100-150 °C/Cton:80-90 °C
B. Dxkerpynep:100-150°C/Ctom:20-30°C

C. DkrcTpynaep:225-235°C/Cton:80-90°C
D. Dxcrpynep:300-320°C/Ctom:180-190°C
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Ne 7

Ne 8

Ne 9

Ne 10

Kakyto ai//IUTUBHYIO TEXHOJIOTHI0 HEOOXOAMMO TIPUMEHUTSD JIJIsT 371 TIeYaTh CHJIOBBIX U
CJIO’KHO-TIPOGMITBHBIX 37IEMEHTOB KOPITyCa pakeT?

A. SILM

B. FDM

C. SLA

D. LOM

CokpalijeHHOe Ha3BaHMe I1acTvkKa «ITomumakTua»?
A. PLA

B. ABS

C. PETG

D. SBS

Kakue marepuasibl UCIOMB3YIOTCSA AJ1s1 ITevaTy TexHoaorueit FDM?
A. JlucToBoii MnacTuK

B. Merannmueckuii IpyToK

C. ®orononumepHas cMosa

D. Ilonumeps! TepMOMIIACTEI
Ykaxkute xummuueckyto opmyny PETG nnactvka?

A. (C9H802)n
B. (C10H804)n
C. (C5H909)n

D. (C10H803)n

Kakue marepuasibsl XxapakTepHbl Ajist 3D meuaty TEXHOIOTUEH CeJIeKTUBHOTO JIa3€PHOT0
crieKaHus?

A. JIucTtoBoM maacTUK
B. ®otononmumMepHas cMona
C. MerayecKyii TIOPOIIIOK

D. IlnacTUKOBBIN MPYTOK
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