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1 O6mme nosoxkeHnst

Pabouas mporpamMma u (OHJ OLIEHOUHBIX CPEACTB AUCUUILIINHBI «AJIUTUBHBIE TEXHOJIO-
THM» COCTABJICHBI B COOTBETCTBUU C TpeOOBaHUSAMU (eepaibHOIO TOCYJapCTBEHHOTO 00pa3o-
BaTEJIBLHOTO CTaHJapTa, YTBEPXKACHHOrO mpukazoM MwuHOOpHayku Poccuiickori ®eneparuu
®I'OC BO, yrBepxkaeHHbIi pukazoM Munoopraayku Poccun ot 04.08.2020 Ne877, u 0CHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHOM MPOrpaMMbl MOATOTOBKH «CaMOJIETOCTPOEHUE)» MO CIie-
uuanbHOCTH «24.05.07 CaMmomeTo- U BEpTOJIETOCTPOCHUEY.

Koncynpranuu ¢ Benymumu padoroaarensiMi, oObeAMHEHUAMU paboTojaareneil orpac-
JI¥, B KOTOPBIX BocTpeOoBaHbI BhIMycKHUKH: «IIpoTokon KCx» (04 20.02.2021).

H3-13 JleiicTByromue U MepCIeKTUBHBIC TEXHOIOTUYECKHUE MPOIIECCHI.

HY-5 MonennpoBaTh TEXHOJOTHYECKUH NMPOLIECC C YUETOM IPUMEHEHNS HE00X0IUMON
TEXHOJIOTMYECKON OCHACTKU U MHCTPYMEHTA U MPOTrPAMMHBIX POTYKTOB

3agaun dopMHUpOBaHUE KOMIIETEHIIUN B 00JIaCTH pa3pabOTKH, MPOSKTUPOBAHUS U U3-
AUCHUILIINHBI TOTOBJICHUS N3N METOAAMHU aJJUTUBHEIX TEXHOJIOTHH.

OcHOBHEBIE IlepcrieKTUBBI pa3BUTHS ANIUTUBHBIX TEXHOJIOTHH.

paszenst / TeMbl | OcHOBHBIE ONPEEICHHS ¥ TEPMHHBI a[UTUTHBHBIX TEXHONOTHil.

AACHHTIINHBL Buapl aJyIMTUBHBIX TEXHOJIOTHHN.

Y CTpoiicTBO KHHEMATHKH OCHOBHBIX BUJIOB TPEXMEPHBIX TPUHTEPOB.
OKCTpyepBhl.

[TporpamMMbI MOATOTOBKH U TIEYaTH MOJIEIICH

OcCHOBHBIC BUJIBI I CBOHCTBA MAaTEPHAJIOB JIJISl TPEXMEPHOM MeYaTh
CniocoObl puHUIITHOM 00pabOTKU MOTYYEHHBIX MOJIEIICH.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKCHU KOMIIETCHIIUH

IIpouecc u3yueHuss AMCLMIUIMHBI «AJIUTHBHBIE TEXHOJOTMH B CaMOJETOCTPOECHUN»
HanpaBslieH Ha (opMHUpoBaHUE cienyromux kommereHuui B cootBeTcTBUM ¢ PI'OC BO 1 oc-

HOBHOU 00pa30BaTeIbHOM mporpammoii (Tabnuia 1):

Tabnuna 1 — KomneTeHMy U MHIMKATOPHI UX JTOCTHIKEHUS

Koa no ®1'0C WNHauKaTopel JOCTHKEHHUS [Inanupyemsle pe3ysbTaTsl

O6y‘~IeHI/I$I 10 JUCIUITIINHE

O6menpodeccruoHambHbIE

OIIK-7 Crocoben
KPUTHYECKH U CH-

OIIK-7.1 3HaeT coBpeMEeHHbIE TEH-
JEHIIMY pa3BUTHS aBUALIMOHHOM TeX-
HUKHU

3HATh COBPEMEHHBIE TEHCHIINHI
MIPUMEHEHHUSI aITUTUBHBIX TEXHO-
JIOTUH B CAMOJIETOCTPOCHUH.
YMeTh NPUMEHSITh aJITATHBHBIC
TEXHOJIOTHH B 00JIACTSIX aBHAIlH-
OHHOM U PAaKETHO-KOCMHUYECKOMN
TEXHHUKH.

CTEMHO aHAJIU3HUPO-
BaTh JOCTH)KCHHUS OIIK-7.2 YMmeeT aHanM3UpOBaTh U
AaBHALIMOHHOM OT- OCO3HAHHO BBIOMpPATh HHPOpPMAIHU-

paciiy U cnocoObl MX | OHHBIE PECYPCHI, CBSI3aHHBIE C pellie-

MIPUMEHEHHUS B TIPO-
(heccroHaTbHOM
KOHTEKCTE

HUEM PO ECCHOHATIBHBIX MTPOOIEM
B 00J1aCTH aBUAIIMOHHON TEXHUKHU
OIIK-7.3 Bnageer HaBbIKaMu TIpH-
MEHEHHUSI COBPEMEHHBIX MPOU3BO/I-
CTBEHHBIX 1 KOMIIBIOTEPHBIX TEXHO-
JIOTUH J1s1 peteHus mpodeccro-
HAJIBHBIX 32/1a4 B 00JIACTH aBUAIH-

Bnanets HaBbIKaMM IPUMEHEHUS
aJIATUBHBIX TEXHOJIOTHI B 00J1a-
CTU aBUALlHOHHOW U PAaKETHO-
KOCMHYECKON TEXHUKH

2




Koa mo ®1'0C Nuaukatopel 1OCTUKEHUS [Inanupyembie pe3yabTaThl
00y4deHUs IO JUCIUILTHHE

OHHOM TEXHUKU

3 MecTo IHCHMILIMHBI (MOIYJIsI) B CTPYKTYype 00pa3oBaTe1bHOIi
NPOrpaMMblI

JucuunnuHa «AJAUTUBHBIE TEXHOJIOTMMY» U3ydaeTcss Ha 4 Kypce, 7 CeMecTpe.

JlucuurinHa BXOIUT B cocTaB 0yioka 1 «JlucuunamHbl (MOLYIH)» U OTHOCUTCS K 00s13a-
TEJIbHOM YacTH.

JIyist ocBOGHUST TUCIUTUTHHBI HEOOXOIMMBI 3HAHUS, YMEHUS, HABBIKW U / WM OTIBIT MPaK-
TUYECKOMH JIeATeIbHOCTH, CPOPMUPOBAHHBIE B IPOLIECCE U3YUCHUS TUCIUIUINH / PaKkTUK: «BBe-
JIeHUE B TPO(HECCHOHATBHYIO ACITEILHOCTEY, «OCHOBBI IPOMBIIIICHHOW aBTOMAaTUKA U POOOTO-
TeXHUKN», «CpencTBa aBTOMaTU3UPOBAHHBIX BBIUMCICHUNY», «HUCIEHHBIE METOb», «Bbrumnc-
TUTEIbHAS MEXaHUKa.

3HaHUA, YMEHUSI U HaBBIKU, C(OOPMUPOBAHHBIC MPU U3YUYCHUU JUCIHUILTUHBI «AJJUTUB-
HBIC TEXHOJIOTHHY», OyIyT BOCTPEOOBAHBI MPU U3yUECHUU TOCICAYIOMMX AUCHHUILINH: «becrm-
JIOTHBIE JIeTaTeNbHbIC anmnapartbly, «[Iporu3BoicTBeHHAs IPAaKTHKA (IPEATUIUIOMHAS TPAKTUKA)Y.

JuctumimHa «AJJIATUBHBIE TEXHOJIOTUN» YaCTHYHO pealln3yeTcsl B opMe MpaKTHye-
CKOH MOJTOTOBKH.

JucnunimHa «AITUTUBHBIE TEXHOJIOTUN» B PAMKaX BOCIUTATEIBHON pabOTHI Halpasiie-
Ha Ha (OPMUPOBAHUE Y O0YUAIONIUXCSI AKTUBHOM IPAYKIAHCKOW IMO3HIINY, YBAKECHUS K MpaBaM U
cB0OOZaM uenoBeKa, 3HAHUS MPABOBBIX OCHOB M 3aKOHOB, BOCITUTaHHE YyBCTBA OTBETCTBEHHO-
CTH WJIM YMEHUS apryMEHTHUPOBATh, CAMOCTOSATEIFHO MBICIIUTh, Pa3BUBAECT TBOPUYECTBO, ITpodec-
CHOHAJIbHBIE YMEHUSl WM TBOPYECKM PA3BUTOM JIMUHOCTH, CUCTEMbl OCO3HAHHBIX 3HAHHMM, OT-
BETCTBEHHOCTH 32 BBHIMOJHEHNE yUeOHO-TIPOU3BOICTBEHHBIX 3aJJaHUN U T.JI.




4 O0beM IMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYI0 padoTy

00y4arIuXxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCIUILIINHBI cocTaBiseT 3 3.¢., 108 akax. gac.
Pacnpenenenne o0beMa TUCIUILINHBI (MOIYJIsI) TIO BHIaM YY€OHBIX 3aHATHUH MPE/ICTaB-

JIEHO B Tadymmue 2.

Tabmuna 2 — O0beM AMCUUTUIMHBL (MOYJIS) 110 BUIAM YUEOHBIX 3aHATHHA

O0beM TUCHUIIIMHBI

Bcero akagemu-
YeCKHX 4aC0B

OO011ast TPY10EMKOCTh TUCLUIIIUHbI 108
KonTakTHas aynuropHas padora o0y4yaromuxcs ¢ npenojaasaresieM (1o 48
BH/JIaM Y4eOHBIX 3aHATHH), BCETr0

B ToMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHSL, IIpEeNy- 16
CMaTpHBalOILMe IPEUMYILECTBEHHYO Iepeady yueOHol nHpopmanuu me-
JIarOTHYECKUMH PaOOTHUKAMH )

3aHATHSA CEMHMHAPCKOI0 THIA (CEMUHAPBI, IPAKTUYECKHUE 3aHATHSL, TIPaK- 32
TUKYMBI, 1a00opaTOpHbIe pabOoThl, KOJIJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a-

HSATHS)

CamocrosiTeibHas padoTa 00y4alOMIMXCA M KOHTAKTHAas padoTa, BKIIO- 60

Yarolas rpynioBble KOHCYJIbTAIUH, HUHINBUAYAIBHYIO paboTy 00y4aro-
HIMXCS C MPENOoJaBaTeNIMHU (B TOM YHCIIe HHIUBUAYATbHBIE KOHCYIBTAIIUN);
B3aUMO/ICUCTBHUE B DJIEKTPOHHOIN HH(POPMAIIMOHHO-00pa30BaTEILHOM Cpefie
By3a

[TpomesxyTouHas arTecTanus o0yJaromuxcs — 3a4eT ¢ OLEHKON

5 Copep:xaHne THCHUIIMHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aeiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYecTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHoi1 padoThbl

Tabnuna 3 — CTpykTypa U coaepKaHUe TUCIUTUTUHBI (MOIYIIS)

Buzsl yaeOHOM pabOThI, BKIIOYAs
CaMOCTOSITENIbHYIO paboTy 00yyaroumxcs u
TPYAOEMKOCTb (B Yacax)

HanmMeHnoBanwme pa3nenoB, TEM U COAEpKa- KonrtakTHas padota CPC
HUE MaTepHualia MpenoaaBaTelisi ¢ 00yJaronuMHUCS
Jlexiuu | CemunHapckue | JlabopaTopHbie
(mpakTHyeckue 3aHATUSA
3aHSTHS)
1. Beenenue. Lleau u 3aqaun JUCHUTLIHHBI.
Ee cBsa3b ¢ npyrumu qucuurinHamu. [Tons-
THE AIIUTUBHBIX TeXHOJIOrUM. [Ipenmnocpui-
KU BO3HUKHOBEHHS aJIUTUBHBIX TEXHOJIO- 1 2 ) 4
ruit. O0nacT IPUMEHEHUS AU TUBHBIX
texHosioruil (Buaeonexmmsi)




HawnmeHoBaHMe pa3iesioB, TEM U COJepKa-
HHE MaTepuaa

Bunpr yue6HOM paboThI, BKIIFOUAs
CaMOCTOSITENIbHYIO paboTy 00ydaroHXCs 1
TPYJIOEMKOCTb (B 4acax)

KonTaktHas pabora
MpernoiaBaTens ¢ 00yJaromuMHUCs

Jlekuu

CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHSITHS

CPC

2. Knaccudukanus ajiuTHBHBIX TEXHOJIO-

ruii. ASTM F2792 (CIA).
Crepeonutorpadus (Stereolithography)
W3zrorosneHre 00BbEKTOB MMy-
TeM rocoinoi Hamiasku (Fused
Deposition Modeling)
Crpyitnas neuats (Inkjet Printing).
CeJleKTUBHOE J1a3epHOE CIICKaHHE
(Selective Laser Sintering),
[IpsiMmoe na3epHOE ClICKaHKE METAIIOB
(Direct Metal Laser Sintering),
CenexTuBHas JlazepHas riaBka (Selective
Laser Melting),
OnekrpoHHo-1y4eBas 1iaBka (Electron
Beam Melting),
[Ipsimoe Hanecenue metamios (Direct
Metal Deposition) u
Tounoe nazeproe hpopmoanue (Laser
Engineered Net Shaping).

3. FDM- texnonorus. Bunsl skcTpynepos.
Hupekt u 6oynex nonaya guiamenta. [Jo-
CTOMHCTBA U HEJIOCTATKH.

3anpaska skctpyaepos (JlabopaTtopHas pa-
6ora)*

4. Kunemaruueckue pemenus 3D neuaru
Kunemaruka 3D npunTtepos (Buneonekuus)
W3ydyeHne KUHEMaTUKH TPUHTEPA

Pyunas xanubposka crona 3D npuHTepa
(JTaboparopnas pabota)*.

5. Ilnate! ynpasnenus. [paiiBepa

6. [IlaroBsie nBUraTenu
[TpuHIMIB paOOTHI MIATOBBIX ABUTATENCH

7. I1naTel ¥ MpOIIKMBKA
[InaTs! ynpaBneHus

8. Cnaiicepsl. Hazpanwus. JlocTronHCTBa U
HEIIOCTATKH.
CpaBHUTENbHBIN CIANCUHT MOJIENEH B OcC-

HOBHBIX ciaiicepax (JlabopatopHas pabota)
*




Bunpr yue6HO# paboThI, BKITFOYAs
CaMOCTOSITENIbHYIO paboTy 00ydaroHXCs 1
TPYJIOEMKOCTb (B 4acax)

HaumeHnoBaHue pa3aenoB, TeM U cofepxa- KonTakTtHas pabora CPC
HUE MaTepuasa MpernoiaBaTens ¢ 00yJaromuMHUCs
Jlexuun | Cemunapckue | JlaGopaTopHbie
(mpakTuueckue 3aHATUA
3aHATHUSA)

9. Pabota ¢ mporpammoii RepiterHost
[Tporpamma ympasnenust RepiterHost
Pa6ota B mporpamme RepiterHost (JIabopa- 1 - 6 6
TopHas pabota) *

10. OcHoBHEBIC BUBI PritameHToB. OcoOeH-
HOCTH, JIOCTOMHCTBA M HEIOCTATKH.

11. OcHoBHbIe BUbI fehekToB. CriocoObI
ycTpaHeHus 1e(peKToB 5 i 4 6
Uzyuenue nedexron 3D neuaru (JIabopa-
TopHas padota) *

12. JIoBO/IKa U3TOTOBJICHHBIX U3ICITUI
JlopaboTKka MOBEPXHOCTH U3IETHI

UTOI'O
10 JTUCIUIUINHE

16 32 60

* peanusyetcs B (hopMe MPaKTUIECKOM MO OTOBKH

6 BuHeayauTopHasi CAMOCTOATEILHAS PA0OTA 00YYAIOIIMXCS MO TUCIUTIIHHE
(MoayJ110)

[Ipy nnaHUpOBaHUM CAMOCTOSITENBHOW pabOThl CTYACHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBATBCS CIICAYIOIIUM Paclpe/IeICHHEM YaCOB Ha CAMOCTOSATENIbHYIO paboTy (Tabiuna 4):

Ta6Jmua 4 — PCKOMCHI[yCMOe pacnpeaciIiCHUC YaCOB Ha CaMOCTOATCIIBHYIO pa60Ty

KoMnoHeHTBI caMOCTOSITEILHOWH PadoThI KoanuyecTBO 4acoB
N3ydeHune TeopeTHUeCKUX pasiesioB JUCHHUILTHHBI 24
[ToaroTroBka K 3aHATHIM CEMUHAPCKOTO THITA 10
[ToaroroBka, opopmnenue u BoinonHeHue PT'P 26
60

7 OueHoYHBbIE CpPeCTBa sl IPOBeeHNs TeKYLIero KOHTPOJIs
U IPOMEKYTOYHOM aTTecTaluM 00yYAIOUINXCS 110 AUCUMILIMHE (MOAY110)

@OH/ OLICHOYHBIX CPEACTB Ui MPOBEACHUS TEKYILIEro KOHTPOJS YCIEeBaeMOCTH U MpO-
MEXYTOYHOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM WJIM MHBIX MaTepUanoB, HEOOXOAUMBIX JUIs
OIICHUBAHMSI PE3YIHTATOB OOYUCHHUSI 1O AMCIUIUITMHE (MOAYJIIO), MPAKTUKE XPAHUTCS Ha Kaden-
pe-pa3paboTurke B OyMa>KHOM U 3JICKTPOHHOM BHJIE.

8 YueOHO-MeToIHYEeCKOE U HH(OPMAIIHOHHOE o0ecTieYeHe T CIHIIHHbI
(Moxyist)



8.1 OcHoBHas JauTEpaTypa

KpaBuenko, E.I' Bepemaruna, A.C., Bepemarun, B.}O. AnauTuBHbIE TEXHOJIOTHU B
MaIIMHOCTPOeHUH. YuebHoe mocobme st By3oB 139c. M3n-Bo Komcomombckoro-Ha-Amype
roc.yH-Ta. 2018. u3-15k3 a6-197k3

8.2 JlonmostHuTEIbHAS JIMTEpaTypa

1 Jlertasm MamuH. ABTOMaTH3MPOBAHHOE NPOEKTHpOBaHHUE. YdeOHOoe mocodue. bemnsen
A.H., lllepenexun B.B., bypasikun B.Jl., Tpummuna T.B. pexn. lllepenekun B.B. ISBN 978-5-
7267-0935-2. 2017 http://www.iprbookshop.ru/72661.html.

8.3 MeTtoanueckue yka3aHus JJIsl CTYACHTOB IO OCBOCHHUIO JTUCIHILIMHBI (TIPY HATWYHN)

1 ApmutuBHbie TexHooruu. MHTepakTuBHBINA Kype jgekiuid. Kypunsiii B.B. 2019. Kom-
COMOJIbCKUI-Ha-aMype TOCY/1apCTBEHHBI YHUBEPCUTET

2 TexHonoruu ajAMTHBHOTO NPOU3BOACTBA. YueOHoe mocobue. Kamene C.B., Poma-
Hernko K.C. ISBN 978-5-7410-1696-1. 2017. http:// www.iprbookshop.ru/71339.html.

8.4 CoBpemenHbIe npodeccuoHanbHble 0a3bl JaHHBIX U MH(POPMAIMOHHBIE  CIPABOY-

HbIE€ CHCTEMBI, HMCIOJb3yEMbIE IPU OCYIIECTBIEHUU O0pa30BaTENbHOIO Ipoliecca I0

JTUCIUILTNHE

8.4.1 Elibrary.ru: snexrponnas 6ubmmoreunas cucrema // DiekTpoHHbIN pecype [Pexum
nocryma: cBoboansiii]- http://eLibrary.ru

8.4.2 DnexrponHas bubnuoreuHas cuctema «bubnmmoPoccukay // DeKTpOHHBIN pecypc
[Pexxum noctyna: cBOOOAHBII |-
http://www.bibliorossica.com/catalog.htmi?lang=all &directoryld=5504#%2F5504%2Flang%2F
all

8.4.3 Ilpesunentckas oubmmoreka uM. b. H. Enpriuna // DnexrpoHHbId pecype [Pexum
nocryma: cBoboansii |- https://www.prlib.ru/collections

8.4.4 Kypuan CAIIP u TexHonoruu // DNEKTPOHHBINA pecype [Pexkum mocrtyma: ¢cBoOOI-
HbIii - https://sapr.ru/

8.4.5 Kamenes, C.B. TexHONOrHH aTATHBHOTO TIPOU3BOJICTBA : yueOHOe ocooue / C.B.
kameneB, K.C. Pomanenko. —OpenOypr : OpeHOyprckuil rocynapctBeHHblit yHuBepcuter, bC
ACB, 2017. -145 c. //OnexrponHo-6ubimoreunas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/71339.html (gara obpamenus: 30.09.2019). - Pexxum moctyma: st
ABTOPU3HUPOBAHHBIX MTOJIB30BATEIECH

8.4.6 I'puboBckmii, A.A. ['eomeTpudeckoe MOJEIUPOBAHUE B AJJAUTHBHOM IMPOU3BOJI-
ctBe: yueOHoe mocobue / A.A. I'pubosckuit. — CII6.: Yausepcurer U'TMO, 2015. -49 c. //
DNeKTPOHHO-ONOIMOTeYHAs cucreMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/66429.html (mara o6pamenus: 30.09.2019). - Pexxum goctyma: uis
ABTOPU3HPOBAHHBIX MMOJIH30BATENEH

8.5 ITlepeuenp pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON cetn «MHTepHEeT»,

HEOOXOIUMBIX JJIs OCBOSHUS JUCUIUTUIIHNHBI (MOTYJIs)

8.4 CoBpeMeHHBIE TIpOdecCHOHaTbHBIE 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPAaBOYHBIE
CUCTEMBI, CIIOJIb3yeMbIe TPU OCYILIECTBICHHH 00pa30BaTEILHOTO MPOIEcca MO TUCITUTLINHE

1. DuekTpoHHO-OMbAMOTEYHAs cucTeMa znanium.com (https://znanium.com/).
2. DuexTpoHHO-OubaMoTeuHas cuctema iprbooks (http://www.iprbookshop.ru/586).
3. Kommeknus "aBHUAIIMOHHAS u PaKeTHO-KOCMMYECKas TeXHUKA"

(http://www.bibliorossica.com)

4. DnexktpoHHO-OMONMoTeuHas cucrema "Jlans" (https://e.lanbook.com/books)

8.5 Ilepeuens pecypcoB MHGMOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHON cetn «HTepHeT»,
HEOOXOIUMBIX TSI OCBOSHUS TUCITUTIIIUHBI (MOTYJIs)

https://www.tflex.ru. Caiit Tom-cucTemsl.

https://www.youtube.com/user/TopSystemsLTD. Kanan Ton cucTemsl.

8.6 JIuneH3noHHOe 1 CBOOOTHO pAaCIPOCTpaHsIeMOe MPOTpaMMHOE 00eCIIeYeHHE, UCTIOIb-
3yeMoe IpH OCYLIECTBIEHUH 00pa30BaTEeIbLHOrO Mpoliecca Mo JUCITUILINHE



http://www.iprbookshop.ru/72661.html
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https://www.prlib.ru/collections
https://sapr.ru/
http://www.iprbookshop.ru/71339.html
http://www.iprbookshop.ru/66429.html
https://new.znanium.com/
http://www.iprbookshop.ru/586
http://www.iprbookshop.ru/586
http://www.bibliorossica.com/
https://e.lanbook.com/books
https://www.tflex.ru/
https://www.youtube.com/user/TopSystemsLTD

JluneH3noHHOE M CBOOOJIHO paclpoCTpaHsieMOoe MPOTpaMMHOE 00ecrieueHue, NCIOb3Y-
€MOe IPU OCYIIECTBJICHUU 00pa30BaTENLHOTO IMpoIecca MO IUCIHUILINHE

Tabnuua 7 — [TepeueHb NCIOAB3yEMOTO IPOTPAMMHOTO 00eCTIeUeHHS

Haumenosanue 10 PexBu3uTHI / YCIIOBHS HCIIOIH30BAHUS
Microsoft Imagine Premium | JIuuen3uonusiit norosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oaHas IMLEH3Ms, YCIOBUS UCIIOIB30BAaHUS IO CChUIKE:

https://www.openoffice.org/license.html

T-Flex CAD yucOnas Bepcust | becriaTHas Bepcusi. YCIOBHS HCIIOIb30BAHMUS 110 CCHIIKE:
http://www.tflexcad.ru/download/t-flex-cad-free/

Slic3r, becninaTHas Bepcust. Y ca0BUsI HCIIOJIB30BAHUS 11O CChUIKE:
https://slic3r.org/download/

Cura becnnarnas BCpCUsl. Y ci1oBUA UCIOIB30BAaHUSA 110 CCHUIKE:
https://ultimaker.com/software/ultimaker-cura

Repetier-Host becninaTHas Bepcusi. Y ci0BHs UCIIOIB30BaHUSA 10 CChUIKE:

https://www.repetier.com/download-now/

9 OpraHM3anMOHHO-TIEIATOTHYeCKHe YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca PeriiaMeHTUpYeTCs y4eOHbIM IUIaHOM U pac-
NUCaHUEM Yy4YeOHbIX 3aHATUN. SI3bIKk 00ydeHus (mpenonaBaHusi) - pycckui. g Bcex BUAOB
ayJMTOPHBIX 3aHATUN aKaJleMUYECKUH Yac yCTaHABIMBAETCS MPOJODKUTEILHOCTBIO 45 MUHYT.

[Tpu ¢dopmupoBaHuM CBOEM MHAMBHIYyaJbHOM 00pa30BaTEIbHON TPaeKTOPUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMMX JAUCHUILIMH M IPOPEeCcCHOHATbHBIX MOAY-
JIel, OCBOEHHBIX B MPOIECCE MPEAMIECTBYIONIETO 00yUeHHUs, KOTOPBIM 0CBOOOXKIaeT 00ydJaroIie-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHHSL.

9.1 Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil nporiecc Npu NpenojaBaHUKM Kypca OCHOBBIBA€TCS Ha HCIIOJIb30BAHUU TPaju-
LIMOHHBIX, THHOBALIMOHHBIX U MH(POPMAIMOHHBIX 00pa30BaTeNbHbIX TeXHOJOTUN. TpaauinoH-
HbIe 00pa30BaTENbHBIE TEXHOIOTUU MPEJICTABICHBI JIGKIIMSIMH U CEMUHAPCKUMU (TIPAKTUYECKU -
MH) 3aHATHSAMHU. VIHHOBalMOHHbBIE 00pa3oBaTelbHbIE TEXHOJIOIMH HCIOJIB3YIOTCS B BUJE LIUPO-
KOTO NMPUMEHECHHSI aKTUBHBIX U UHTEPAKTUBHBIX (HOpM MpOBeACHUS 3aHATHIH. MHPOpMaImoHHbIE
o0Opa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS MyTeM AaKTHUBU3ALMU CaMOCTOSITENIbHON pPaboThI
CTYZICHTOB B HH(OPMAIIMOHHOI 00pa30BaTeNbHOM cpefe.

9.2 3audaTus JEKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAIoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0’KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IUIaHa.

Ha nepBoii siekuinu jgekTop 00s3aH NpeaynpeanTh CTYACHTOB, IPUMEHUTENBHO K KaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OYAET MPOYUTaH Kypc.

JIeKIIMOHHBIN KypC MOJDKEH JaBaTh HanOOdbIIUM 00beM MH(OpManuu U oOecreynBaTh
Oostee TIIy0OKOE TIOHMMAaHHUE YIE€OHBIX BOIPOCOB MPH 3HAYUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTY/IEHTOB HAa CAMOCTOSITEIbHOE U3YUEeHUE MaTepraa.

9.3 3aHsATHS CEMHHAPCKOIro THIA


https://www.openoffice.org/license.html
http://www.tflexcad.ru/download/t-flex-cad-free/
http://www.repetier.com/download-now/
http://www.repetier.com/download-now/

CeMuHapcKue 3aHITHS NPEACTABISAIOT COO0N MeTaln3alUI0 JIEKIIMOHHOTO TEOPETUYECKO-
ro MaTepuaia, IpOBOIATCS B LEAX 3aKPEIJIEHUS Kypca U 0XBAThIBAIOT BCE OCHOBHBIE PA3/IEIIbl.

OcHoBHOH (hopMO#T MPOBEACHUS CEMUHAPOB sBIsIETCS 00CyKIeHHEe Hauboee mpobdiem-
HBIX U CIIO)KHBIX BOIIPOCOB IO OTACIBHBIM T€MaM, a TakKe pa30op MPUMEPOB M CUTYaluil B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH mpemnojaBaTesis BXOJIAT: OKa3aHHE METOIUYECKOM Mo-
MOIILY ¥ KOHCYJIbTUPOBAHUE CTYJIEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKHUX 3aHATUSAX OLEHUBAETCS 110 CIAEAYIOLUIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, IIpeIjIaraéMble IPEroaaBaTeiieM;

- Y4acCTHE B TUCKYCCHSIX;

- BBIIIOJIHEHUE NPOEKTHBIX U UHBIX 3a/1aHUN;

- ACCUCTHPOBAHHUE IIPENOIABATEIO B IPOBEACHUH 3aHITHI.

OTBet 0mKeH OBITh APIYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OHOCIIOKHBIM, CO/IEPIKATh
CCBUIKM Ha UCTOYHUKH.

Jlokiiagpl M ONIIOHUPOBAHHUE JIOKIAJIOB MPOBEPSAIOT CTENEHb BIIAJIEHUS TEOPETUUYECKUM
MaTepHuaoM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OueHuBaHue 3a/1aHni, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOILJICH-
HYIO OLICHKY.

9.4 CamocTosiTeJIbHASI PA00TAa 00YYAUIUXCS MO AUCHHUILIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTYAEHTOB — 3TO IPOLECC aKTUBHOIO, LEIEHAIPABICHHOIO
npUOOpeTEeHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0€3 HElOCPEICTBEHHOIO yJ4acTus Ipernoja-
BaTellsl, XapaKTEepU3YIOIIUKWCS NPEIMETHOW HalpaBICHHOCTBIO, 3(PQPEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AEATEIbHOCTH 00yUaroImerocs.

[enu camocTosTENbHOM pabOTHI:

- CUCTEMAaTHU3allMsl ¥ 3aKPEIUICHNE MTOJIyYE€HHBIX TEOPETUUECKUX 3HAHUM M MPAKTUYECKUX
YMEHUH CTY/ICHTOB;

- yri1y0JieHHe U pacllupeHue TEOPETUYECKUX 3HAaHUH;

- (poopMupoOBaHUE YMEHUI MCHOJIb30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIMIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE O3HABATEIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSITEILHOCTH MBILUIEHUS, TBOPUECKON MHUIIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOPEaIn3alluig;

- pa3BUTHE UCCIIEIOBATEIBCKUX YMEHUHN U aKaIEMHUYECKUX HABBIKOB.

CamocTtosTenbHas padoTa MOXKET OCYIIECTBISATHCS MHAUBUIYATbHO WM TPYIIaMHU CTY-
JICHTOB B 3aBHCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIO’KHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENbHON pabOThl CTYIEHTOB BKJIIOYAET HCIOIb30Ba-
HUE NHPOPMAIIMOHHBIX U MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSITENIBHOM pabOThl CTYJEHTOB MOXET
IPOXOJUTh B MMCbMEHHOM, YCTHON MJIM CMELIaHHOM (opme.

CryneHTbl JOJDKHBI MOJAXOJUTh K CaMOCTOSITENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BHIPAaOOTKE €IMHCTBA B3IJISA0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, IpUoOpeTeH s ONpeIeIeHHBIX HABBIKOB U MCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JIMTEPATYPHI.

9.5 Meroanyeckue yKkazaHus 1Jis1 00y4ar0LHUXCS 110 OCBOEHUIO THCHUTIIUHBI

[Tpu n3yuyeHNH TUCHMIUIMHBI 00YUYaIOIIMMCS 1eJIeCO00pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHIaLlUH:

1. I3y4yenune yueOHON AUCIUILTUHBI TOJKHO BECTUCh CUCTEMaTHUYECKH.
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2. ITocne u3ydeHust Kakoro-mu0o paszesna mo y4eOHHKY WM KOHCIIEKTHBIM MaTepuaiam
PEKOMEH/IyeTCs TI0 TMaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEICIICHH, TIOHATHS pa3/ie-
na.

3. Ocoboe BHUMaHUE CIeyeT YACIUTh BBHIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSTH-
M U MHAUBHU1YaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAaMOCTOSATEIbHYIO paboTy.

4. Bes TemMaTka BOIPOCOB, M3y4aeMbIX CaMOCTOSTENIBHO, 33JaeTCs Ha JICKLIUSAX IPETo-
naBatenieM. MM ke aroTcs MCTOYHUKHU (B MEPBYIO OYepeb BHOBb M3/IaHHBIE B MEPUOANYECKOM
HAYYHOH JuTeparype) 1uis 6osiee 1eTallbHOTO TOHUMAaHHSI BOIIPOCOB, 03BYUYEHHBIX HA JICKITUH.

[Ipu camocTosTenbHON popaboTKe Kypca 00ydaromuecs JOKHbI:

- IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS U (DaKTHI,

- MOBTOPUTH 3aKOHCIEKTHPOBAHHBIA HA JIEKIIMOHHOM 3aHSITHM MaTepual U JOMOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAaHHOU 110 JaHHOU TeME JIMTepaTyphl;

- U3yYUTh PEKOMEHJOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUU 1 KOHCIIEKTHI
HanOoJice BaXKHEIX MOMCHTOB;

- CaMOCTOSITEIbHO BBIMOIHSTH 3a/IaHUs, AHAJIOTUYHBIE MIPEATIaraéMbIM Ha 3aHITHSIX;

- HCTIOJIB30BATH JIJIsl CAMOIIPOBEPKH MaTepHalIbl (POH/IA OIIEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaIbHO-TEXHHYECKOr0 o0ecrneyeHHs1, He0OX0AMMOro IJIsl 0CY-
HIEeCTBJIEHUS 00Pa30BATEJIbHOIO MPOoLecca Mo JUCHUILINHE (MOIYJIIO)

10.1 Yuyeb6Ho-1200paTOPHOE 060PYI0BAHUE
Tabmuia 6 — [epeuersr 000pyI0BaHMS TAOOPATOPHH

Aynuropus HaumenoBanue Hcnonszyemoe obopyaoBaHue

ayauropuu (Jrabopa-

TOpUN)
ayn. 429-3, JlaGoparopuu Iepconansubix 9BM (intel Core 15, 8I'b O3V, 1I'b Bu-
ayn. 423-3. CAIIP neo), muuenznonnoe CAD/CAE-nporpammuoe obecre-

yenue (Siemens NX, T-Flex, ANSYS); MynsTumennii-
HBIN TPOEKTOP C HHTEPAKTUBHBIM IKPAHOM

Ayn. 113-3 CKTb  «Apautus- | 3D npunrep Anet A6 1 mr.
HbIE TEXHOJIOTHI 3D nmpunTep no-name 3 mir.

3D npunrep Phrozen Shuffle 4K 1.

[Tpu peanuzanuu aucuurnabl «HxeHepHas rpaduka B CAD-cucremax» Ha 6aze mpo-
(GUIBHOW OpTaHHU3AIMK HCITOJIB3YeTCsl MaTepUATbHO-TEXHHUECKOE 00eCIIeueHUE, IIEPEIHCICHHOS
B TaOnuie 6.1.

Tabmuna 6.1 — MaTepraabHO-TEXHHYECKOE 00eCTIeYCHHE JUCIIUTLTAHBI

CrangapTHOE WM CHEHATU3UPOBAaHHOE 000PYI0BaHHE, Haznauenue o6opynoBanus
o0ecrieunBaroIiee BLIMOTHEHHE 3a1aHuN

28 Ilepconanbubeix OBM (intel Core 15, 8I'b O3V, 1I'b Bu- | Brimonnenue nabopaTOpHBIX U

11€0), MPaKTUYECKUX paboT
3D npunrep Anet A6 1 wr. Brimonnenue nabopaTOpHBIX U
3D nmpunTep no-name 3 miT. MPaKTHYECKUX padboT

3D npuntep Phrozen Shuffle 4K 1.

10.2 TexHuveckue M JIeKTPOHHbIE CPEACTBA 00yUeHUsI
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JlabopaTopHble U IPaKTUYECKUE 3aHATHUSI.

Jnist 1abopaTOPHBIX M MPAKTHUECKUX 3aHATUN HCHob3yeTrcs aynutopus Ne 423-3,429-3,
OCHaIlleHHasi 000pyI0BaHUEM, YKa3aHHbBIM B Ta0. 6:

CamocrosrenbHas paboTa.

[Tomemienus 17151 CaMOCTOSTENBHON PaObOThI OCHAIICHBI KOMITBIOTEPHOM TEXHUKOH € BO3-
MOYKHOCTBIO TIOIKITIOUEHHsI K ceTH «MHTepHeT» M JOCTYNOM K 3JIEKTPOHHOW MH(POPMAIIMOHHO-
obpazoBarenbHol cpene KHAT'Y:

- ypranbHbii 3a1 HTh KHAT'Y;

- KOMIbIOTEpHBIE Ki1acchl (ayx Ne 423-3,429-3 kopmyc Ne 3).

11 HUuble cBegeHus

MeToauueckue PE€KOMEHIAIUHA 11O oﬁyqeﬂmo JIMII ¢ OTPAHUYCHHBIMHA BO3MOZKHO-
CTAAMH 310POBbA U HHBAJIUA0B

OcBoeHue AUCHUIUIMHBI 00YUYAIOIIMMUCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBBS
MOJKET OBITh OPraHM30BAHO KaK COBMECTHO C APYTUMHU OOY4YalOIIMMUCS, TaK M B OTAEIbHBIX
rpynnax. [Ipeanonaratorcs cnenuaibHble YCIOBUS AJIs MOIYYEHHUs 00pa30BaHUs 00y4YaroIMMU-
Csl C OTPAaHUYCHHBIMHU BO3MOXKHOCTSMU 3/I0POBBS.

[Tpodeccopcko-Tienarorndeckuii CocTaB 3HAKOMUTCSI C TICHXOJIOTO-(U3HOIOTHUSCKUMU
OCOOCHHOCTSIMU O0YyYaroUIuXcs WHBAIHUIOB M JIMI[ C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3]10pO-
Bbs, MHJIMBUyaJbHBIMU MpPOrpaMMaMM peadMIMTAlUU WUHBANUAOB (1mpu Hanuuuu). Ilpu Heob-
XOJIMMOCTH OCYILIECTBIISICTCS JOMOJIHHUTENbHAS MOJAJIEPKKa MPernoJaBaHusl ThIOTOPaMH, MCHUXO0-
JIoTaMH, COI[MaJIbHBIMU paOOTHUKAaMU, MPOILIEAIINMU MOATOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBHM ¢ MeTOAMYECKMMHU peKoMeHIanuusMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce IpeanoJiaraercsi MCIOJIb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(yiekcUBHBIE METOJIbI 00YUEHUS, TEXHOJIOTUH COLMOKYIBTYPHON peaOMIUTaIMK C LIEIbI0 OKa3a-
HUS [TOMOIIM B YCTAHOBJICHUH TIOJHOIICHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C IPYTHMH CTYJICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMarta B cTyeHueckoil rpymme. Ilogdop u
pa3zpaboTka y4eOHBIX MaTepUajoB MPOU3BOAATCS C YUETOM IPEIOCTABICHUS MarepHuaia B pa3-
JUYHBIX (popMax: ayaualbHOW, BU3yalbHOH, C MCIIOJB30BAaHMEM CIELUAIBHBIX TEXHMYECKHX
CPEICTB U UH(POPMALIMOHHBIX CUCTEM.

OcBoenne nucuuinabl aunamu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPEACTB
0o0y4deHus O0ILero W CnenuaIbHOro HazHaueHUs (IEPCOHAIBHOIO U KOJUIEKTUBHOTO MCIIONb30-
BaHMs). MaTepHaabHO-TEXHHUECKOe oOecreueHe MpeaycMaTpyuBaeT MpUcocoOIeHne ayauTo-
puii k Hyxam aun ¢ OB3.

dopma mpoBeAECHUS aTTeCTallUU JJISl CTY/AE€HTOB-UHBAINU/OB YCTAHABIMUBAETCS C YUETOM
WHIUBHUIYAIbHBIX TIcUXo(pu3ndeckux ocooeHnocren. st cryaentoB ¢ OB3 mpexycmarpuBaer-
cs1 TocTymnHas popMa MpeJoCTaBICHUs 3a/1aHUI OIIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B I€YaTHOM WJIM DIEKTPOHHOM ¢(opMe (Ans MLl C HAPYLICHUSMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B I1e4aTHOM (popMe WiIn 3JIeKTPOHHOHN (hopMe C YBEIMYECHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIULL C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

- METOJIOM YTEHHsI aCCHCTEHTOM 33aJaHusl BCIyX (U JIML C HapyIIEHUSMH 3pPEHHS).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEJIMYMBAETCS BpeMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [IJI TakuX CTYJIEHTOB MpeAycMaTpHBaeTCs AOCTyMHas (opma mpeaocTas-
JICHUs] OTBETOB Ha 3a/laHusl, @ UMEHHO:

- MMCbMEHHO Ha Oymare win HaOOpOM OTBETOB HAa KOMIbIOTEpE (M7 JIMIl C HApyLICHHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BAPUAHTOB C MCIOJIB30BAaHUEM YCIYT acCCUCTEHTa (s
JIUI] C HApYIICHUSIMH OMIOPHO-JBUTATEIBHOTO aIllapara);
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- YCTHO (7151 JIULL C HapyUICHUSIMU 3PEHHUS, OTIOPHO-/IBUTaTENILHOTO anmapara).
[Tpu HEOoOXOaMMOCTH JIsl 00YYAIOIIUXCSI ¢ MHBATMIHOCTBIO MPOIIETypa OIECHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAIMOB.
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[Ipunoxenue 1

®OHJA ONEHOYHbLIX CPEJACTB

o AMCIOMIIJIMHE

«AII)II/ITI/IBHI)IC TEXHOJIOI'NH»

CnenunanbHOCTh 24.05.07 CamoneTo- 1 BepTOJIETOCTPOCHUE
Criennanu3anus CamonerocTpoeHue
KBanuduxanus BelTyCKHUKA Crnenuanuct
I'on Hauana moAroToBkH (10 yueOHOMY ILJIaHY) 2021
®dopma 00ydeHHst Ounas popma
TexHonorust o0yueHus Tpaauumonnas
Kypc Cemectp TpynoemMKkocTs, 3.€.
4 7 3
Bun npomexxyTouHoi arTecTanuu ObecrieunBaroliee 1moapasieieHme
3auér Kagenpa «Cuctembl aBTOMaTU3UPOBAHHOTO
MIPOCKTHPOBAHUS
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10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecrieueHusl, He0OXO0AMMOTO0 JJIsl OCy-
LIECTBJIEHUS 00Pa30BaTEIBLHOIO0 Mpolecca Mo AUCUUIINHE (MOLYJII0)

Ta6J'II/II_Ia 1- Kommerenum u HHAUKATOPBI X JOCTUIKCHUA

Kox mo ®IOC

I/IHI[I/IKaTOpI)I JOCTHXKCHUA

[Inanupyemsle pe3yabTaThl
00y4eHHUs 10 TUCLIUILINHE

O6menpodeccnoHaTbHBIC

OIIK-7 Criocoben kpu-
TUYECKH U CHCTEMHO
aHAJIM3UPOBATH JOCTH-
JKeHHUs aBHAIMOHHOM
OTpacCIK U CIIOCOOBI UX
MpUMEHEHUs B mpodec-
CHOHAJIbHOM KOHTEKCTE

OIIK-7.1 3HaeT cCOBpeMEeHHbBIE TCHACHITNH
Pa3BUTHS aBHAITUOHHON TEXHUKU
OIIK-7.2 YMeeT aHamu3upoBaTh U 0CO-
3HAHHO BBIOMPATh MH(HOPMALIMOHHBIE pe-
CYPCBI, CB3aHHBIC C pelieHreM npodec-
CHOHAIILHBIX MTPO0JIeM B 00JIaCTH aBHaIlH-
OHHOU TEXHUKU

OIIK-7.3 Brnaneet HaBBIKAMU IIpUMEHE-
HUSI COBPEMEHHBIX MTPOU3BOICTBEHHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI JIJISI PEIICHHUS
npodecCHOHANBHBIX 337]a4 B 0071aCcTH
ABHALIMOHHOM TEXHUKHU

3HaTh COBPEMEHHBIE TCHICHIIUU TIPU-
MEHEHMS aJJIUTUBHBIX TEXHOJIOTUH B
CaMOJIETOCTPOCHHUH.

YMCTL HpI/IMCHHTB AJIUTUBHBIC TCX-
HOJIOTHH B 00JIACTSIX aBHAIMOHHON U
PaKeTHO-KOCMHIYECKOH TEXHUKH.
BJIEII[GTL HaBbIKAMH HpI/IMeHCHI/I}I aja-
IUTUBHBIX TEXHOIOTHUI B 0071aCTH
aBHALIMOHHOM U paKeTHO-
KOCMHUYECKOH TEXHUKH

Tabnuua 2 — IMacriopt GoHma OLIEHOYHBIX CPEJICTB

Kontponupyemsbie ®opmupyemass | HaumenoBanue
pasaeJibl (TeMbl) KOMITeTEHIUA OLICHOYHOI'0 Ioka3aTenu oneHKH
AUCHHUTIINHBI cpeacTBa
Krnaccudukanus anaurus- OIIK-7 PT'P 1) BrnaneHue ymeHHEM TpH-

ueix Texuoyoruit. ASTM

F2792 (CIIIA).

FDM- Ttexuosorus. Bumusr
SKCTpYAepoB. JupekT u 60-

MEHATh TEOPETUYECKHE 3Ha-
Hud npu BeimosiHeHuu PI'P mo
PEKOMEHI0BAHHOW METOIUKE.
2) JIorMYHOCTh W TIPaBHJIIb-
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yAeH noaada ¢GpugaMeHTa.
JlocTonHCcTBa U HEJOCTAT-
KH.

3anpaBKa SKCTPYACPOB.
Kunematnyeckue pemeHus
3Dmeuatu.

Kunematuka 3DnpuHTEpOB.

N3ydyeHne kKuHeMaTuKu
MIpUHTEpA.

Pyunas kanuOpoBka crona
3DnpuHTepa.

Cnaiicepsl. HazBanus. [lo-
CTOMHCTBA U HEJIOCTATKH.
Pabota ¢ mporpammoii
RepiterHost.

OcHoBHBIE BUBI (HUITAMCH-
T0B. OCOOEHHOCTH, 10CTO-
WHCTBa U HenocTaTku. Oc-
HOBHBIE BUJIbI JE(PEKTOB.
CrniocoOsbl ycTpaHeHust Je-
(hekToB.

JloBO/IKa U3rOTOBJICHHBIX
U3JICIINI.

HOCTb U3JIO’KEHUSI MaTepuana.

3) IlosnHOTaA M3TIOXKEHUS MaTe-
puaia.

4) J1ocTaToOYHOCTh MOSCHCHHIMA

U BBIBOJIOB.

5. KagecTBO ¥ BHEIIHUU BHUJI
MMOCTPOEHHOI'O U U3TOTOBJICH-
HOT'0O U3JCIus.

Metoaudyeckue MaTepuraibl, ONPCACIAOIINC IIPOUCAYPhI OLICHUBAHUA 3HaHPII>i, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIBHOCTH, MPCACTABJICHBI B BUIC TEXHOJIOTUYECKOM KapTbl AUCHUILIN -

HbI (Tabauna 3).

Tabnuna 5 — TexHonornyeckas kapra

Ixana
HaunmeHoBanue Cpoku P— Kpurepun
OLICHOYHOI'0 CPeACTBA BbINOJIHEHUSA 1 " OLICHHBAHMS
7 cemecTp

Hpome;»cymouna}l ammecmauus 6 dmpme «3auem ¢ ouermoﬂ»

PI'P

15-16 uenens 90

90 6ann06 - CTyEHT MPABUIBHO
Y TIOJTHO- CTHIO BBIIOJHUII MpaK-
TUYECKOE 3aJJaHHe.

Ilokazanm oTIMYHBIC 3HAHUS,
YMEHHUSI U HaBBIKU B PaMKax
OCBOEHHOTO Y4eOHOro
MaTepuana.

70 6ann06 - CTYJASHT BBITIOTHUI
MIpaKTHYe- CKOE 3aJJaHHe C
HETOY-HOCTSIMHU H/HITH HE
noHocThIo. [Tokazan xopommue
3HAHUS, YMEHHS U HABBIKU B
paMKax OCBOCHHOTO y4eOHOIo
Marepuana. 50 6annos - CTyneHT
BBITOJIHWJ IPAKTHYE-
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HIxana

HaumeHoBaHue Cpokn OLCHIBA Kpurtepun
OLIEHOYHOI0 CPeCTBA BbITIOJIHEHUSI 1 st OlLlCHUBAHUS
CKO€ 33/IaHH€ HE B CPOK.
IToka3zan yno- BIETBOPUTEIBbHBIE
3HaHUS, YMEHUS U HABBIKU B
pamMKax OCBOEHHOT'O yueOHOTro
MmaTepuania.
0 6annoe — 3amanue He
BBITOJIHEHO.
UTOI'O: MAaKCHMaJlb- -
HO BO3MOX-
Hasi CyMMa
90 6aymoB

KpuTtepuu ouieHKH pe3y/1bTaTOB 00y4eHHs 10 TUCHHUILIMHE, 324YeT ¢ OLeHKOI:
75 —100% oT MakcUMabHO BO3MOKHON CyMMBbI 0aljIoB — «3a4TEHO»
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IIpuMmep BbinoaHenus PI'P

Nmeromuecs B Hanuuuu 3D npunTepbl paborarot no texuonorun FDM (Fused
deposition modeling) MeTOJ1 TTOCIOMHOTO HAIIABJICHUS WJIA IKCTPY3Hs IulacThka. B
ATON TEXHOJOTHUU MOJENb U3TOTABIMBACTCS HAHECEHWEM TOHKHX CJIOEB pacCIUIaBIlICH-
HOTO MaTepuaia Apyr Ha apyra. OCHOBHBIC YaCTH MPUHTEPA MPEACTABICHBI HA PUCYH-
ke 3.1. [IpuHTEep HE MMEeT aBTOMATUYECKON KaTMOPOBKHU TOPSYETO CTOJIA U TTOITOMY
TpeOyeT pyyHOU KaTMOPOBKH B3aMMOPACIIONOXKEHHSI CTOJIA U IKCTPYyAepa.

IKpan
Z Beaymmit
pr;(;gﬂl — Benmiumarop
Pe3n00B0ii cTepiKeHD =i BesTarop
Koneuniil . X Benymmil crepaeHs
NePSKIIOYaTe b 2
0
X Asurarens 13 ! JBurarens IKcTpyAcpa
e
"”'" 1
CTOMHHE
FKCTpYACP =
- - - - o Y Jlsurarens
Z Koneussli : .25 g
e g L J . Y Koneunwniit
MePeRIIOYaTelh
MarepuHckan mara P
Cron
: R ' ; "
Z Jlenstit MoTOp » g Z Tpassiit MoTop

Y Pesnbosoil
CTCPKCHB

Y Beayumit crepkens

Pucynok 3.1- 3D npuntep moaenu A6

OcHOBHBIE Y3116l IPUHTEPA MPUBEACHHBIE HA PUCYHKE 3.1 - 3TO Hampasiso-
IIME MO OCSAM, XOJOBBIE BUHTBI, AJIEKTPOJABUTATENH, SKCTPYAEP, AUCIUICH, MaTEpUH-
CKas Iuiata, OJIOK MUTaHUs, KOHEUHbIE BBIKJIIOUATEIH.

IMabaputer croma 220 va 220 mM. Bricota moasema ctona 400mwm. Ilpuntep
MOJKET TeyaTaTh 0] yIpaBlieHue KomnbioTepa uin ¢ SD kapThl.

JUIst 3TOro Ha yHpaBisIOLIEH IJIaTe MPEAYyCMOTPEHA BO3MOXKHOCTh IOJKIIIO-
yeHue kommerotepa moUSB u pazbem it SD kapThi.

Ha nucnnee oroOpaxaercss MHpopMalus O TEKYIIEM COCTOSIHUM MPUHTEpA U
MPEAYCMOTPEHA BO3MOXKHOCTb NIPSIMOTO YIIPABIEHUS IPUHTEPA.
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3.2 IlporpammHoe obecnieuenue s co3aanusi 3D moaenei

B nporecce BeimonHeHUsT pabOThI OBUIM MTOCTPOSHBI MOJIEIH JIeTalld, OTIUBKU
U JUTHUKOBOM CHUCTEMBI. B coCcTaB MUTHHUKOBOM CHCTEMBI BKIIOYCHBI 3aJIMBOYHAs BO-
POHKa, CTOSIK, IUIAKOYJIOBUTENb U BBITIOP.
[TocTpoenue BhIIIE NMEPEUMCICHHBIX MOJIENIEW MPOU3BOJWIOCH B MPOrpaMme
SolidWorks 2014 pucynoxk 3.2
- SRIC TEE T E. - e il
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Pucynok 3.2 — Okno nporpammsl S0lidWOrKs ¢ Mojienibio OTIMBKH

SolidWorks (Comugsopkc) — mnporpammusiii komiieke CAIIP ais aBromMaTH3aiuu
paboT MPOMBIIIJICHHOTO MPEANPUATHS HA dTanax KOHCTPYKTOPCKOW M TEXHOJIOTHYe-
CKOM MMOATOTOBKH Mpou3BoAcTBa. OOecmeunBaeT pa3pabOTKy U3ACIUi II000H CTEIEHN
CJI0>XKHOCTHU U Ha3HaueHud. [locne

|
O ——— T H
L G T (-—_“—_::;lcw—

Pucynok 3.3 — Okno cnaiicepa Cura
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https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0

MOCTPOEHUSI TPEXMEPHO, TBEPIOTEIBHONU MOEIIN MOTyYEHHAs! MOJIENb COXPaHsAETCA
B (hopmarte .stl 1 roToBa Ay nanpHeleit oopadotku. [Ipexae yeM npUCTyIUTh K 1e-
YaTh MOJIETTH HEOOXOAMMO pa3OUTh MOJIEIH Ha CJIOU. [[J1s 3TOro npeaHa3HaueHHbIE
porpaMMbl Ha3bIBaeMble craiicepamu. M3 ueTbipex Hanboee pacnpocTpaHEeHHbBIX
nporpamm Kissslicer, Cura, Slic3r u Makerbot desktop mbl ucnonp3zoBanu ciaiicep
Cura pucysok 3.3

Cnaiicep Cura pazOuBaeT Mozenb Ha ciou Gopmupys mpu 3ToM G-kon. G-kox
MIPEICTABIISIET COOOW CTPYKTYPY M CMHTAKCHC HalMCAHMs KOMaHA Jjisi oOpabaTbiBaio-
mero craHka. G-KoJ UMEeT MEXIYHapOJHYI0 0a30BYI0 CTPYKTYPHYIO OCHOBY, YTBEp-
KIEHHYI0O aMEPUKAaHCKON M €BpPOIEWCKOM cucTeMamu cTanfgapTtusanuu. CylecTByeT
MHOKECTBO CHELM(PUUECKUX JOMOJHEHUN U MOJIM(UKALNUNA, KOTOpPBIE JIOKAJIBHO HC-
MOJIb3YIOT MPOU3BOJAUTEIN CTAHKOB M KPYIHBIE KOPIIOPALMHU, BBITyCKarouiue o0opy-
JIOBaHHUE.

Cura -sBnsieTcss MPOrPaMMHBIM OOECTIEUeHHUEM ,KOTOPOE HCIIONIB3YeTCS IS
Hape3aHMs Ha CJIOM Mojiesel s nocneayroei neyaru Ha 3D npunrepe. MoxHO pe-
T'YJIMpPOBaTh CKOPOCTb, TEMIIEPATYPY, BBICOTY CIOS,INIOTHOCTh 3allOJIHEHUS, TEMIIepa-
Typy IIAT(HOPMBI, TONIMHY CTEHOK. VICX01s U3 HacTpOeK aBTOMAaTHYECKH PacCUUTHI-
BAeTCs pacxo]l MaTepuaa, BeC MOJIEH, BpeMs neyaTu. FiMeer OTKpBITHIN KOJI.

[Tocne Toro, kak G-koa chopMHpOBaH €ro MOKHO COXPaHUTH B (ailsl. B Gop-
mare .gcode. Hamewatath MOJelb MOXXKHO HETMOCPEACTBEHHO W3 Clialicepa WM Ha
npuHTepe ¢ SD KapThl.

Ho onTumanbHO# sBisieTcs IedyaTh M3 CIeNUaabHOW mporpaMMbl Repetier-
Host. Repetier-Host npeanasnadyena ais ynpasienus 3D npuatepoM. Ha pucynke 3.4
MOKa33HO OKHO MPOTPaMMbI Repetier-Host.
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Pucynok 3.4 — Okno nporpammsel Repetier-Host
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3.3 MartepuaJibl AJi51 Ie4aTH

Jlns medatu npeAaHa3zHayeH (UIaMEHT U3 MiacTuka. MMeronuiics mpuHTep me-
yaraeT puiaaMeHToM auamerpoM 1,75 mm. B Hanuuuu umeetcs Tpu Buaa GuIaMeHTa.

ABS. Oto TunoBoii nHxxeHepHslil «allpurpose» mmactuk. OH mpekpacHo oOpa-
0aThIBaeTCS M KIICUTCS, M UM TIe4aTaeTcsl OoJbIas 9acTh Moaeneii. M medararoT npu
cpenHel (IUTIOC-MUHYC B 3aBUCMMOCTH OT KOHKPETHOTO IUIACTHKA M TPEINOYTEHUM
neyvararoniero) temmneparype 240 rpagycos. T.k. y 3Toro marepuana CpaBHUTEIHHO
BBICOKUH KO3 (PUIIMEHT TEPMUUYECKOTO PACHIUPEHHUSI, OH TPeOyeT HAIN4UUs Y IPUHTEPA
nogorpeBaemoit miaatdopmel (heatbed), 6€3 KOTOpO# MeUaTh UM OYCHB YCIOKHSICTCS
BIUIOTH JIO MOJTHOM HEBO3MOKHOCTU. Camasi u3BeCTHasi MpooOyieMa C JTaHHBIM TIJIaCTH-
KOM -JIeJIaMUHAILMSA-OTKICUBAHUS KPAE€B MOJEIM OT CTOJIa M3-3a HEOJHOPOJHOCTHU
OCTBIBaHUS MOJICTIU TIPU TMIeYaTH.

ABS macTHK BBITYCKA€TCSI BO BCEM CIIEKTPE IIBETOB. Y Pa3HBIX LIBETOB MOKET
OTJIMYAThCS KAYECTBO IMEYaTH U3-3a Pa3IMYMs B UCIOJIb3YEMbIX Kpacuteneil. Ecth Oe-
Jelid M HaTtypalibHbld ABS. OHM MOXO0XU, HO HATypaJIbHbIA HIET 0€3 MATUPYIOUIETO
Kpacutelnsd. Ecnu newarars Ayl mokasa, HE Kpacs IMpU 3TOM MOJENb, TO JYYIlle HC-
M0JI30BaTh O€JbIi, B OTJIMYUE OT OEJIOro, HaTypaJIbHbI HEMHOI'O MPO3paYHbIid, MTOTO-
MY MEJIKHE JeTalu OyAyT CKPaJIbIBATHCA.

WM nedartaroT pu cpenHei (MIoc-MUHYC B 3aBUCHUMOCTH OT KOHKPETHOTO TJIa-
CTUKA U MPEANOYTeHU neuararoiiero) temmneparype 210-245 °C. Temnepatypa cto-
na 90-120 °C.

PLA wu3roraBiuMBaeTcss W3 OPTraHUYECKOTO CHIPhS: KYKYpPY3HOTO WJIM KapTo-
denpHOr0 Kpaxmana, IeJUTI0JI03bl, CAaXapHOTO TPOCTHUKA, CBEKIIbl. OCHOBHAS CTPYK-
TypHas eaununa PLA miactuka — MonodHas kuciora. biarogapst atomy martepuant
MOJIHOCTHIO HETOKCHYEH, O€301aceH /1JIsl YeJIOBEKa U OKPY>KAIOIIEH Cpeibl.

WM neyaTaroT npu cpeiHer (TUTroc-MUHYC B 3aBUCHMOCTH OT KOHKPETHOTO Iia-
CTHKa W MpeanodTeHui neuararomiero) temmneparype 190-230 °C. Temnepatypa cTo-
na 0-60 °C. Xenarenen 006,1yB MOJIETH.

HIPS nnacTuk 9acTo UCHONb3yeTCsl B KAU€CTBE MOAACP>KMBAIOILIETO MaTepurana
st 3D meuatu cocTaBHBIX M3Aenuil u3 noauMmepa ABS. ['otoBas moaens nomeniaercs
B CHEHHaJIbHBIN HUTPYCOBBI coctaB d-Limonene, pactBopsitomuii HIPS. Opnako,
Oyaromapsi CBOMM OTJIMYHBIM JKCIUTYyaTallUOHHBIM XapaKTEPUCTUKAM, CXOXKECTH IIO
TeXHUYECKUM mnapameTrpaM ¢ ABS miacTikoM, OH MOKET BBICTyIaTh U B KaU€CTBE OC-
HOBHOT'O ChIPbS JIJIsl IEYATH.

[Tnactux HIPS mpousBonuTcs U3 moauctuposa U noauOyTaaneHa. ITo BBICO-
KOKQUYeCTBEHHBIM (PHIIaMEHT, Ojarojapsi KOTOPOMY MOKHO CO3/1aBaTh YHUKAJIbHBIC
Mojienu Ha 3D mpuHTEpE.

WM neyartaroT npu cpenHen (IIIoc-MUHYC B 3aBUCUMOCTH OT KOHKPETHOTO IJ1a-
CTHKa W MpEeanoYTeHuM rnevararomiero) temmneparype 210-245 °C. Temnepatypa cTo-
na 90-120 °C.

OcuoBHBIMH ocoOeHHOCTAMHA HIPS mmactuka mig 3D neyatu ABISIFOTCS:

OKOJOTHUYHBIN 1 O€30MaCHbIH 715 YeJIOBeKa MaTepHall.
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VY CcTOWYNB K HU3KUM U BBICOKUM TEMIIEpaTypaMm.

["oToBBIE M3AEMUS 00J1aJaI0T MAaTOBOM (PaKTypOil MOBEPXHOCTH.

He noaBepkeH pa3ioKeHUI0, YCTOMYHUB K XUMUYECKUM BO3JIEHCTBHSIM.

B HeokpallleHHOM COCTOSIHUU HUTh UMEET SIPKUil, MOJIOUHBIH 1IBET.

Jlerkwii 1yt TOCTOOPAaOOTKHM MaTepHal.

N3 HIPS mnactuka 4acto MpoOW3BOIATCS Pa3IUYHBIC TUIBI MOCY/bI, TaK Kak
3TO HE KAaHIEPOTE€HHBIN MaTepHall.

["'oTOBYIO MOJIENs MOKHO HUIM(OBATH, KPACUTh, JOBOAUTH 10 HY>KHOH (OpPMBI
C IOMOUIBIO CIIEHHUATIBHBIX HHCTPYMEHTOB, ITOJIUPOBATh.

3.4 Ilpouecc meyaTn

Jliia pousBoicTBa Mosieneil BeiOepeM miuacTuk ABS no name kpacHoro msera.

[Tocne 3amycka MOJENM Ha Ie4aTh HAYMHAET TPEThCA CTOM 10 3aJaHHOW TEM-
nepatypsl B 110 °C. Ha aToM 3Tame nmedatu CTOJ KeNaTeNbHO YTEIUIATb.

[Tocnie mporpesa cToJia MporpeBaeTcs SKCTpyAep A0 Temmneparypsi 245 °C.

[locne HarpeBa NMpUHTEp MPUCTYMAET K Medatu. B Hayane nmpuHTEp medyaraer
OpuM wiM padT npeaHa3HauYeHHBIE U1 OOPHOBI C IeJTaMUHALIMEN PUCYHOK 3.5.

Padt-mog mozmenbio BeICTpaMBaeTCsl HECKOJIBKO (OOBIYHO /1Ba) CJOSA IJIACTHKA
penkumu HuTsAMU. [lomyudaercs cBoeoOpasHas peuierka. Ee 1enb: CHU3UTH Temrepa-
TypHbIE HArpy3KH Ha HU)KHUE CJIOM M HUBEJIMPOBAThH BIIMSHUE N3rMba HarpeBaTesIbHOM
KpOBaTU. JTO yXyIIAET KAYECTBO HUKHEW ITOBEPXHOCTH PACIIEYaThIBAEMON J1€TaJIN.

Pucynok 3.5 — Havano neuatu 6puma

BpuM-1ipu 3TOM B IepBOM CJI0€ BOKPYT 00BbEKTa revaraercs «OauH» Ha
HEKOTOPOE PACCTOSHUE.
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Bun u pasmeps! omnpexpensitorcst B ciaiicepe. [locne mewatn Opuma mpuHTEp
IPUCTYNAeT K MOCIOWHOMY (POPMHUPOBAHUIO MOJENH. 3alOJHEHUE MOJENN 33/1aU B
20% pucyHok 3.6.

Pucynok 3.6 —IIporecc nmevyatn Moienu aeTain

Ha pucynke 3.7 mpuBenena ¢otorpadus U3roTOBICHHOM MOJIENN ACTaN

Pucynok 3.7 — Haneuarannast MoJenb JeTanu
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Ha pucynke 3.8 npusenena dhotorpadus Mogenu OTIUBKH.

Pucynoxk 3.8 — Mopenb oTuBKH
Ha pucynke 3.9 npuBenena gororpadusi OTIMBKY ¢ pacriedaTaHHON U TIPH-
KPEMJIEHHOW JINTHUKOBOM CUCTEMOM.

Pucynok 3.9 - Mozenb OTIMBKY C IPUKPETTICHHOW JTUTHUKOBON CHCTEMOM
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3.5 OunaabHasi 00padoTka Mojaeei

®uHanbHas 00paboTKa MOJIeTIeH TPUMEHSIETCS JJIsl YIIyUIIeHUsI Ka4eCcTBa MO-
BEpXHOCTH. BO3MOXHBI J1Ba crioco6a 00padOTKH MOBEPXHOCTH - MEXAHUYECKUM U XH-
MHUYECKUM.

Mexannueckas oO0pabOTKa MOBEPXHOCTH 3aKIIIOYAeTCs B NIIM(OBKE METKOU
HaKaagHo Oymaroii. Ho Hanbosee yacto npuMmeHsieTcs Xumudeckas oopadborka. OHa
3aKJrovaeTcs B 00paboTKe B mapax aleToHa WK JUXJI0OpMETaHa.
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Jlucr perucrpanun nsmenenuii k PII{

Howmep mpoTokosa 3acenanust kapeapsl,
JaTa YTBEPKACHHS H3MEHEHHUS

KonnuectBo
CTPaHMI]
U3MEHEHUSI

[Monnuce
paszpaboTunka
PII/]




