degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpOGKTI/IpOBaHI/Ie, MOPOTOTHUIIMPOBAHUC U ITPOU3BOACTBO B IPOCKTHOM Q)opMaTe
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(IJIb MnoATrOTOBKMU: Pa,I[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: B.E. Ky3HenoB, kaHj. TEXH. HayK, IPETo1aBaTeNb

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl paaguoTeXHUKH U cucteM yipasneHus 03.03.2023



AHHOTANMA
Yuactauku kypca «l[IpoekrupoBaHue, MPOTOTUITMPOBAHKUE W MPOU3BOJICTBO B MPOSKTHOM (OpMATE» OCBOST
TEXHUKY TpaHCQOpMallMd HJEH B TOTOBBI MarepHalbHBIH TPOAYKT W TIO3HAKOMSTCS C Haumbolee
JOCTYIMHBIMA U 3(PPEKTUBHBIMA WHCTPYMEHTAMH MOJCITUPOBAHUS, MAKCTHPOBAHWS, MPOTOTUITUPOBAHUS U
MIPOU3BO/ICTRA.

Kypc cocTouT UCKITIOUUTETHHO U3 MPAKTHUSCKUX 3aHATHH M MOJPAa3yMEBACT CEPhE3HYI0 CaMOCTOSATEIHHYIO
pabory oOyuaromuxcsi Ha tuomanke YIII[ «®usrex. dabpuka», paboTy ronoBoil W pyKamu, padoOTy ¢
MPOCTBIMU H CIIOKHBIMH UHCTPYMEHTAMHU.

OOyuatonmecss MpUOOPETYT HABBIKM TEXHUYECKOTO JCKHU3MPOBAHUS, KOMITBIOTEPHOTO INPOSKTHPOBAHHS WU
pabotel B CAM cucremax, nojydar BO3MOXKHOCTb OCBOMThH TEXHOJOTHH: JIA3EPHOH PE3KH HEMETAJUTHYECKHUX
U METAUIMYECKHX MAaTEPHAJIOB; MPOCTOH W TMPOABHHYTOH OOpabOTKM MOIETBHBIX M (DYHKIHMOHAIBHBIX
MarepuaioB Ha Qpe3epHbIX M ToKapHbix cTankax c¢ UIIY; asddekruBhoit nHactonpHoOit 3D medarw;
M3TOTOBJICHUS MEYATHBIX IUIAT U MOHTAXa dJICKTPOHHBIX KOMIIOHEHTOB.

Kaxnas ocBoeHHasl TeMa BBIIBETCSA B CAMOCTOSTENILHO CIIPOEKTUPOBAHHbIN 1 U3TOTOBJIEHHBIN MaTepHasbHbII
apreakT ¥ JacT BO3MOXKHOCTH AalbHEHILEro MCroib3oBaHus pecypcoB dusrex. Pabpuku Kak B paMKax
HACTOSIIIEr0 Kypca, TaK U B MHBIX CBOMX YUEOHBIX MTPOCKTAX.

OOyuaromuiicsi caMOCTOSTEIBHO BBIOMPACT TeMbl Ui OCBOCHHS, OOS3aTelIbHBIMH SIBISIIOTCS 6 M3 HUX.
Kaxxnoe mnpakTtudeckoe 3aHATHE JONMOJHAETCS CaMOCTOSTENbHOW paboTON CTyaeHTa IIpU IOJJEPiKKe
9KCIIEPTOB.

Htorom ayautopHOW H CaMOCTOSTENBHOW paboThl 00yYaromerocsi SBISIETCS KOMITICKCHBIM TIPOEKT,
YTHJIU3UPYIOMINNA HECKOJIBKO OCBOCHHBIX TEXHOJIOTHUH. 3aIiuTa BBHIMOJIHEHHOTO IPOEKTa SIBJIACTCS yCIOBHEM
YCIELIHOI0 3aBEpLICHNUs Kypca.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

[Mo3nakomuTh oOyuatomuxcs OakanaBpuara MOTH ¢ 0CHOBHBIMH BO3MOYKHOCTSIMU U OTPAHUYCHUSIMHU
COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOTO MNPOCKTHPOBAaHUS W LU(POBOTO MPOM3BOACTBA B 3agadax
pa3paboTKM HOBBIX NPOAYKTOB; HAy4UTh OOYyYarOIIMXCS, WCIOJNB3ysd OrpAaHMYCHHBIE BpPEMEHHBIC,
MaTepHajbHbIC U ammnaparHble Pecypchl, JOBOAUTh MIACH M 3alaHUs 10 COCTOSHUS (YyHKUHMOHAIHHOTO
[IPOTOTHIIA.

3agauu AUCHUILIHHBI

* MPUOOPETCHHE CIIyIIATeIsIMU NPAKTUYECKUX YMEHUHW UM HAaBBIKOB B OONACTH TEXHHYECKOTO
ACKU3UPOBAHMS, KOMITBIOTEPHOTO mpoektupoBanus u paborel B CAM-cucremax (Computer-Aided
Manufacturing);

* IpUOOpETEHUE CITyIIaTeIIMHU MPAKTUISCKUX YMEHUN W 0a30BBIX HABBHIKOB PAaOOTHI C COBPEMEHHBIM
IUQGPOBLIM  MPOU3BOJACTBEHHBIM  OOOpYIOBaHWEM,  BKJIOUash  MAIIMHBI  JIA3€PHOM  pe3KH
HEMETaJUIMYECKNX ¥ METAIUIMYeCKUX MaTepuajioB; CTAHKH MeXaHW4eckod oOpaborku ¢ UYIIY; 3D
MIPUHTEPHI;

* TpHOOpETCHHE CIyMaTeNIMA TPAKTHUYECKUX YMEHUH u 0a30BBIX HABBIKOB HCIOIH30BAHUS
MPOrpaMMHO-AIIAPATHBIX CPEACTB OBICTPOTO MPOTOTUITUPOBAHUS DIEKTPOHHBIX CHCTEM, a TaKKe
HAaBBIKOB NMPOCKTUPOBAHUS M H3TOTOBJICHMS IEYATHBIX TJIaT ¥ MOHTaXa 3JIEKTPOHHBIX KOMIIOHEHTOB;

* opMHpOBaHKe y CiTylIaTeNeil CHCTEMHOTO MOAX0a B cepe MPOSKTHON JeATeIbHOCTH M IPHUBUTHE
UM WHKCHEPHOHW KYJIBTYypbl, YMEHHS IICJICHANPABICHHO pPadOTaTh C aHAJIOTOBBIM U LU(PPOBBHIM
000pyI0BaHUEM, UCTIONB3YS €T0 JUIsl peIeHUs NPO(hECCHOHATBHBIX 3a/1a4;

* MOJTOTOBKA CIIymIaTejeld K y4acTHUIO B pa3pa0dOTKE M pealn3aluyl IPOEKTOB HCCIIEIOBATEILCKOW U
WHHOBALIMOHHOHW HAIPaBIICHHOCTH, B TOM YHCJIE B KOMaH/Ie UCTIOJHHUTEIICH;

* IIOATOTOBKA CJyIIAaTeNed K pEIICHHI0 H300peTaTeNbCKUX 3ajad M 3ajad NpodecCHOHAIbHON
JEATEIIFHOCTH C HCIIONB30BaHHEM COBPEMEHHOTO IPOTrpaMMHOTO oOecrieueHus, IH(POBOro
aHaJIOTOBOTO 000PY/IOBAHHUS.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:



Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaU30BBIBATH CBOKO POJIb B
KOMaHJ1e

VYK-3.1 Cmnocoben  ycTaHaBnuBaTh  pasHbie  BHUJBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIETOBYIO,
He(hOopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHMS TIOCTaBICHHON 3a1a4n

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Brnageer weromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAy4YHO-TEXHUYECKOU
u (WiM) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpoeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3paboTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu
COBPEMEHHOM IKCTIEPUMEHTAIBHON
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTETHHO-aHATUTUYECKOW W TEXHOJIOTHYECKOM)
anmaparypsl

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUH TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.1 3naer npuHOMIIEI PabOTHI M JHana3oHbl pabounx
[apaMeTpoOB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

* JOCTyHHbIE U 3((EKTUBHBIE HHCTPYMEHTHI MOAEIMPOBAHMS, MAKETUPOBAHMUS, IPOTOTUIIMPOBAHUS U

MMpOU3BOACTBA,

* MpUHIHILI Oe3omacHOW W APQPEKTUBHOH pPaOOThI HA COBPEMEHHOM NHU(POBOM H aHAIOTOBOM

000pyI0BaHNH;

* BOBMOXHOCTHU U OIrpaHUYICHHA IPUMCHCHU S Pa3JIMIHbIX TEXHOJIOTHA.

YMETb:




* 3(hexTHBHO NPUMEHATH CBOM 3HAHUS AJIS PEUICHUs 3anad TpaHc(HOpMAalMM HJEH B TOTOBBII
MaTepHalbHBINA POIYKT;

* KOMOMHMpOBAaTh TPHUMEHEHHE DPA3IUYHBIX TEXHONOTMH Ui 3(P(EKTUBHOTO TOCTHIKEHUS
[TOCTABJICHHOM LIENH;

* TMPaKTUYECKH pEaTu30BbIBATh IIOJyYCHHBIE HABBIKM [UIi BbIOOpa TEXHOJOTMH, OCBOCHHS
MHCTPYMEHTOB MOJETUPOBAHUS, MAKETUPOBAHUS, IPOTOTUIIMPOBAHUS U TPOU3BOJICTBA;

* OPraHU30BBIBaTh PAOOTY HAJ MPOEKTOM C yYETOM MMEIOIINXCS BOZMOXKHOCTEH U OTpaHUYCHUIL;

* (popMynHpOBaTH MPOEKTHBIC 33aJa4d U MPH HEOOXOAUMOCTH HCKATh JOIMOJHUTEIbHYIO MH(POPMALIUIO
IUIsl UX PELICHHUS.

BJIAJIETh:

* HaBBIKAMH TEXHHYECKOTO OSCKU3UPOBAHUS, KOMIIBIOTEPHOTO TIPOSKTHPOBAaHHS U paboThl B
CAM-cucremax;

* HaBBIKAMH PUMEHEHHS TEXHOJIOTUH MaTepUaIIOB; MIPOCTOH U MPOABUHYTON 00pabOTKN MOJIEIIEHBIX U
(YHKIIMOHANIBHBIX MaTepualioB Ha (pe3epHbIX W ToKapHbix crankax c UYITY; sddexkruBHoi
HacToIbHOW 3D mevaTH; U3roTOBJICHUS MEYaTHBIX TUIAT U MOHTA)Ka 3JIEKTPOHHBIX KOMIIOHEHTOB;

* HaBbIKAMH Pa0OTHI HA COBPEMEHHOM ITU(PPOBOM ¥ aHAIIOTOBOM 000PY/I0BaHUH;

* IPaKTHKOW OpraHU3aluy padoThl HaJl COOCTBEHHBIM KOMIUICKCHBIM IIPOEKTOM.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 TexHU4YeCcKnii pPHUCYHOK Kak CpENCTBO 2 > 3
KOMMYHUKALIUU
) [IponBuHYTBIE TEXHMKH 3CKU3MPOBAaHUS ) ) 3
(ckeT4HHr)
3 bazoBele TexHUKH 3D KOMIBIOTEPHOTO 2 > 3
[IPOEKTUPOBAHUS
4 [IponBUHYTBIE TEXHUKU KOMIIBIOTEPHOTO ) ) 3
MPOEKTUPOBAHHUS
5 VYopaBiaeHne TNPOEKTOM M KOHTPOJIb ) 5 3
Bepcuit
6 3HaKOMCTBOV C JIa3€pHOM pe3Koh U ) ’ 5
MapKUPOBKOH
KoncrpynpoBanne 1 HM3rOTOBJICHHE
7 00BEMHBIX U3IEIINHI U3 IIOCKUX JeTajIeH, 2 2 5
MOJTyYaeMbIX JIa3epHON PE3KOH
8 Onepanuu ¢peseproro packpos (2D) 2 2 5
9 Onepanu ¢pezepHoii 0OpaboTku B 2,5 ) ’ 6
KOOPJMHATHBIX OCSIX
10 3HAaKOMCTBO c 3D [1e4arblo 2 > 5
IKCTPYAUPOBAaHUEM MaTepuasa
1 Onepanuu (Gpe3epHOit 00pabOTKH B Tpex ) ’ 6
0CsIX
12 3HAaKOMCTBO c 30HOW  paboTel C ) 5 6
JIEKTPOHUKOMN
13 bricTpoe HPOTOTUIIMPOBAHUE ) ’ 6
AIIEKTPOHHBIX CXEM
14 KommeroTeproe _ TIpOEKTHpOBaHKE ) 5 6
3JIEKTPOHHOI'0 YCTpOIicTBa




15 Wsrorosienne Ie4aTHOM  MiaaTel | ) ’ 10
MOHTa)X JIEKTPOHHBIX KOMITOHEHTOB

Htoro yacos 30 30 75

[TonroToBka k 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. TexHHYEeCKUI PUCYHOK KaK CPECTBO KOMMYHHUKALIUH
[loHATHE TEXHWYECKOTO PUCYHKA. BHIbl TeXHHYECKOro pHUCyHKA. TpeOoBaHHUS K TEXHHYECKOMY
PHCYHKY.
TexHUKH BBINOTHEHNS! TEXHUYECKOTO PUCYHKA.

2. [IponBUHYTHIE TEXHUKU ICKU3UPOBAHHS (CKETYHHT)

[Monsatne TexHWKW Scku3upoBaHusi (ckeruwHra). Kimaccudukarnusi 3CKHU3UpOBaHHUSA (CKETYHHTA).
[TpuHIUIIBI TEXHUKY 3CKU3UPOBaHUS (CKETYHHTA).

3. bazoBble TeXHUKH 3D KOMIBIOTEPHOIO IPOEKTHPOBAHHUS

3D xommblOTepHOE TpOeKTHpoBaHUEe. 3HakoMcTBO ¢ uHTepdeiicom CAD cucrembl. OcHOBHbBIE
NpUHLUIBL (POpMUPOBaHHST OOBEMHBIX MOZEJICH Ha OCHOBE IUIOCKUX ICKH30B. DKCIOPT 0OBEMHBIX
MOJIeIeH 1 TUIOCKUX YepTekel sl nanpHeiel pabotel B CAM cucremax.

4. IIponBUHYTbIE TEXHUKH KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS

[lonsaTne  TEXHONOIMHM  KOMIBIOTEPHOIO  IPOEKTUpPOBaHUs.  [lONOMHUTENbHBIE  TEXHHUKU
moznenupoBanus. [lapamerpuzanus moaenei. [lpuHiune! paboTs! B cOOpKax.

5. YmpaBiieHHEe IPOEKTOM U KOHTPOJIb BEPCHI

[lonarue "ympaBineHHE NPOEKTOM M KOHTpOib Bepcuil". Mcmonmp3oBaHue OHIAWH 11aT(OpPMBI
GITHUB a5t paGoThI ¢ KOMITJIEKCHBIM IMPOEKTOM B UTEPAIIMOHHOM PEXHUME.

6. 3HAaKOMCTBO C JJa3€pPHOM pPe3KOW U MapKUPOBKOM

[Tpunuuner Ge3omacHoi ¥ 3(deKkTrBHON pabOTHl C MalIMHON JIa3epHON PE3KH, JOMYyCTUMBIE U
HEJIOMyCTUMbIE MaTepHajIbl, TEXHOJIOTHUECKUE PEKHUMBI, TEXHUYECKOEe 00CIyKMBaHHE, MOATOTOBKA
MIPOCTHIX 3aaHUH

7. KoHcTpynpoBaHHEe M HW3rOTOBJIEHHWE OOBEMHBIX HM3IEIUNA M3 IUIOCKHUX JAETajiei, MOIydaeMbIX
JIa3€pHOU PE3KOU

OcoOeHHOCTH KOHCTPYHPOBAaHHMSI W M3TOTOBICHHS OOBEMHBIX H3IEJIUI W3 IUIOCKHX JIeTajlei,
MOJTy4aeMbIX J1a3epHON pe3Kkoi. CraliCHHT, pa3BepTKU U COSTUHEHUS C TYTOM MOCaIKON

8. Onepaunu ¢ppesepHOro packpos (2D)

Kakune OwiBatoT omepanmu ¢QpesepHoro packpos. [IpaBunma Oe3onmacHoil pabOTBI ¢ ONACHBIM
000pyIOBaHUEM, TMPHHIUIIBI MPOCKTUPOBAHUS H3IEINI, COOMpaeMbIX M3 JETaNCH, IMOIYyYSHHBIX
onepauusiMu Gppe3epHOro packposl.




9. Onepanyu (pe3epHoit 00pabOTKH B 2,5 KOOPIUHATHBIX OCAX

[Mpuanmn omepamuu ¢pesepHoil 00pabOTKM B 2,5 KOOPAWHATHBIX OCSX, OIEPaldU BHIOOPKH,
UCTIONIb30BaHNE (PaCOHHBIX HHCTPYMEHTOB.

10. 3nakomcTBO ¢ 3D meyaTpio SKCTPYAUPOBAHUEM MaTepraia

[lonsarue 3D mnewarum osKcTpynupoBaHuem Matepuana. IlogroroBka daitnmos ans 3D meuarw,
Marepuaibl, TapaMeTpsl eyaTH, KaAIMOpOBKa 1 00CITyKMBaHUE IPUHTEPA

11. Onepamun ppesepHoit 06pabOTKH B TpEX 0CAX

[TonsiTe omepauun QpesepHoir 00pabOTKM B Tpex ocsx. CTpaTernd YepHOBOW W YHCTOBOU
¢dpesepHoii 06paborkn B CAM cucremax, BLIOOp HHCTPYMEHTA, pacyeT TEXHOJIOTHIECKIX PEKUMOB,
OPHEHTHPOBAHHE M KPEIUICHUE 3aTrOTOBKH.

12. 3HaKOMCTBO € 30HON PabOTHI C IITEKTPOHUKON

Omnpenenenne 30HBI paboTHl ¢ AMeKTpoHUKOH. [IpuHIuNBl 1 nMpaBuia Ge3omacHOl pabOTHI B 30HE
ANEKTPOHUKH, NAsTIBHOE U U3MEPUTEIIHOE 000pyI0BaHUE, HIIEKTPOHHbIE KOMIIOHEHTBI M UX MOHTaX

13. beicTpoe NpOTOTUNHPOBAHHUE IITEKTPOHHBIX CXEM

Pa3paboTka M MOJAETUPOBAHUE HIEKTPOHHBIX CXEM, YTOUHEHHE OCOOCHHOCTEH peau3aluH MyTeM
OBICTPOTO MPOTOTUITMPOBAHUS MAaKeTa, YCTPAHCHUE HEHCIIPABHOCTEIA.

14. KoMIbroTepHOE MTPOEKTUPOBAHUE IIEKTPOHHOIO YCTPOHCTBA

[IpoexTupoBanue >nekTpoHHOTO ycrpoiictBa B CAD u moAroToBKa MpOW3BOJCTBA MEUATHOW IJIATHI
MeTooM (pesepHOil 00pabOTKM € Y4YeTOM [JOCTYNHBIX MAarepuajoB W TEXHOJIOTUYECKOTO
HUHCTPYMEHTA.

15. M3roToBneHue neyaTHoM miIaThl 1 MOHTAX 3JIEKTPOHHBIX KOMITOHEHTOB

OCHOBHBIE dTallbl U3TOTOBJICHUS TIEYaTHOW TUIaThl (pe3epHoit 0OpadoTkoin. OcOOEHHOCTH PYYHOTO
MOHTa’Ka JIEKTPOHHBIX KOMIOHEHTOB. [IpoBeneHne H3MepeHHid U OTiIajKa TOTOBOTO YCTPOMCTBRA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

YueGHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPHBIM 000PYIOBaHUEM U IIPOTPaMMHBIM 00€CIIeYeHHEM
st pabotel ¢ CAD/CAM — cucremamu (12 pabouux mecr).

Texunonornyeckue yaactku YIIL «Puzrex. ®adprkay, OCHALICHHbBIE IPON3BOICTBEHHBIM
obopynoBanueM, nprudbopamu u nHCTpyMeHTamu ( https://miptfab.ru/machines ): yaactok
Mexannugeckoir UITY ob6paboTku Metamnmnueckux marepuanos, UITY dpeseproit 00paboTku
HEMETAJUTMYECKUX MaTepHalioB, HACTOJILHOTO IIU(POBOTO MPOU3BOJICTBA, Ta3epHOi 00paboTku, 3D
neyaTu, padoThI C IEKTPOHUKON, CBAPOYHBIX Pa0OT, COOPOUYHBIX padoT, CTONIAPHAS MAaCTepCKasl.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. UckycctBo cxemorexnuku / T. K. Xeiic, I1. Xoposuu. — Cankr-IlerepOypr: BXB-IlerepOypr, 2022.
2. Uzyuaem ARDUINO / Ix. baym. — Cankr-IletepOypr: BXB-IletepOypr, 2022.

JomnonHutensHas auTeparypa

1. Pe3anne MeTamioB M3Iy4eHHEM MOIIIHEIX BOJIOKOHHEIX Ja3epoB / E. /1. Bakc, U. @. JIe6€akun, M.
H. Munenbkwii [u ap.]. — Mocka: TexHocdepa, 2019.



Jluteparypa 6a3zoBoii kKadenpsr:

1. SolidWorks. KomnbrorepHoe MojienipoBanne B HHXKeHEepHOH npakThke [ TekcT]/[A. A. AISIMOBCKHIA
u ap.], -CII6., BXB-IletepOypr, 2005

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://miptfab.ru/techologies — oOyuatomue marepuainsl YIII «Puzrex.@adpukar
http://lib.mipt.ru — anekrponHas 6ubmuoreka MOTU

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX IPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

His pabotsel ¢ CAD/CAM-cuctemamu ocHaiensl oreuectBeHHbIM 110 SprutCAM 23 pabouux mecra,
B TOM YHCJIE€ C BO3MOKHOCTBIO BBIBOJIA YIPABIIAIOMINX porpaMm. MMeroTcst KHHeMaTHYeCKUe CXeMbl 7
ctankoB ¢ YI1Y u oreuecTBeHHBIE IOCTIPOLECCOPHI AJIsl HUX. XpaHEHUE YUeOHBIX MaTepHaioB
JMCLUIIIMHBI OPTaHU30BaHO B PEIIO3UTOPHAX C paclpeesICHHON JOKyMEHTaIHeH.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT caMOCTOSITENILHO BBIOMpPAET TeMbI (pa3ienbl) JUCHUIUIMHBI UIsl OCBOCHHUS, B COOTBETCTBUH C
peanuzyeMbIM TIpoekToM. Kakjgoe mpakThueckoe 3aHsTHE JOIONHSETCS CaMOCTOSTENLHOW paboToi
CTYyIACHTa IIPU NOAJIEPKKE IKCIIEPTOB ¢ Uctmoyib3oBaHueM odopynoBanus YIIL «Dusrex. Dadpuxay.

Hrorom camMocTOSITECIBHOM pa6OTI>I 06yqa10Luer 0CSl SIBIISICTCS. KOMIIICKCHBIMN IMPOCKT € UCIIOJIb30BAHUCM
HECKOJIbKMX OCBOCHHBIX TEXHOJIOTHH.

Pesynpratom peanu3anuy KOMIUIEKCHOTO TIPOEKTa SIBISIETCA pa3pabOTaHHOE U M3TOTOBICHHOE
(YHKIMOHAJIBHOE YCTPONCTBO, CIIOCOOHOE TEM HJIM MHBIM CIIOCOOOM pearupoBaTh Ha MEHSIOLIHECS
ycnoBusi BHemHed cpeabl. [IpoekT MoxkeT OBITh OCHOBaH Ha W3BECTHBIX DEIICHUSX, HO JOJDKEH
o0Jyagars Npu3HAKaMU HOBU3HBI.

[osicHuTenpHas 3anKcKa K MPOEKTY JT0JKHA COACPIKATh:

1) Onucanue npoaykra (ycTpoiicTsa);

2) AHaiu3 CyUIecTBYIOIINX aHAJIOTOB U (YOPMYITMPOBKH OTIAMYUTEIBHBIX IPU3HAKOB IPOCKTA;
3) Onucanue npouecca NPOSKTUPOBAHUS M U3TOTOBJICHUS IPOAYKTa;

4) Onucanue npouecca TECTUPOBAHUS IPOAYKTOB U aHAJIU3 €r0 PEe3yJIbTaToB.
[IpennoururensHas popMa Npe3eHTALUH IPOEKTa — KOPOTKUH BUICOPOIIHK.

CTyeHT CcaMOCTOSTENIFHO BBIOMpPAET TeMy HpPOEKTa M COIVIACOBBIBAET €€ C MpernojaBaresieM HWIIH
MOJTydaeT TeMy IpoekTa B (opmare 3amaHus OT mpenofasarens. B mocienHeM ciydae CTYIACHT He
MOJy4yaeT TMOAPOOHOE TEXHUYECKOEe 3aJaHhe Ha IMPOAYKT, a JHIIb Kparkoe ero ONHCaHue,
JOIyCKaroIlee HHTEPIPETAIHio (YHKIIMOHAILHOCTH NPOAYKTa B IIMPOKOM JHana3oHe.

3aiuTa BBIIOJIHEHHOTO IIPOEKTA ABJSIETCS YCIOBUEM YCIIEIIHOIO 3aBEPIIEHUS Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa paaAMOTEXHUKH U CUCTEM YITPABICHUS

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: B.E. Ky3HenoB, kaHJl. TEXH. HayK, IPENOAABATEb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIEOBYIO,
He(OopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIIK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalM{ MpH PELICHUN
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr U 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOW, TEXHOJOTHYECCKOMN)
nHpOopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPaTyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu
COBPEMEHHOM IKCTIEPUMEHTAIBHON
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTETHHO-aHATUTUYECKOW W TEXHOJIOTHYECKOM)
anmaparypsl

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoOB HCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONB3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzydenus nucuuiinssl «llpoexTupoBanue, NpOTOTUNIHPOBAHUE U IPOU3BOACTBO B IPOEKTHOM

(hopmate» 00ydarOIUICS JOIKEH:

3HAThb:




* JOCTynHbIe U 3((EKTUBHBIE HHCTPYMEHTHI MOACIMPOBAHMS, MAKETUPOBAHUS, IPOTOTUIIMPOBAHUS U
MIPOM3BOJICTBA;
* MpUHIHILI Oe3omacHOW U APQPEKTUBHOH PaOOTHI HA COBPEMEHHOM NHU(POBOM H aHAIOTOBOM
000pyI0BaHNH;
* BO3MOYKHOCTH ¥ OTPaHUYEHHSI IPUMEHEHHSI PA3IINUHBIX TEXHOIOTHA.

yMeThb:
* 3(hexTHBHO NPUMEHATH CBOM 3HAHUWS AJIS PELICHUs 3ahad TpaHCc(OpMAalMM HJIEH B TOTOBBII
MarepualIbHBIN MPOTYKT;
* KOMOMHMpOBAaTh TPHUMEHEHHE DPA3IUYHBIX TEXHONOTMH Ui 3(P(EKTUBHOTO  TOCTHKEHUS
MOCTABJICHHOM LEITH;
* TMPaKTUYECKH pEalu30BbIBATh IIOJyYCHHBIE HABBIKM Ui BbIOOpa TEXHOJOTMH, OCBOCHHMS
MHCTPYMEHTOB MOJICITUPOBAHUS, MAKETUPOBAHHS, TIPOTOTHITMPOBAHUS U TIPOU3BOJICTBA;
* OPraHU30BBIBaTh PAOOTY HAJ MPOEKTOM C yYETOM MMEIOIINXCS BOZMOXKHOCTEH U OTpaHUYCHUIL;
* (hopMyaHpOBATh NPOCKTHBIE 3a/1a4M U TPH HEOOXOJMMOCTH MCKATh JOMOJTHUTEIbHYIO HH(MOPMAIIHIO
JUISL UX PELIeHHS.

BJIA/IeTh:
* HaBBIKAMH TEXHMYECKOTO OSCKHU3UPOBAHUS, KOMIIBIOTEPHOTO TIPOSKTHPOBAaHHS U paboThl B
CAM-cucremax;
* HaBBIKAMH IPUMEHEHHSI TEXHOJIOTUH MaTepUAIIOB; IPOCTOH U MPOABUHYTONH 00pabOTKU MOJIICIIEHBIX U
(YHKIIMOHANIBHBIX MaTepualioB Ha (pe3epHbIX W ToKapHbix crankax c UITY; sddexkruBHoi
HacToIbHOW 3D mevaTH; U3roTOBJICHUS MEYaTHBIX TUIAT U MOHTA)Ka 3JIEKTPOHHBIX KOMIIOHEHTOB;
* HaBbIKAMH Pa0OTHI HA COBPEMEHHOM IIM(PPOBOM H aHAJIOTOBOM 000OpPYI0BaHNH;
* IPaKTHKOW OpraHu3aluy padoThl HaJl COOCTBEHHBIM KOMIUICKCHBIM IIPOEKTOM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymmii KOHTPOJb OCYIIECTBISCTCS B (OpME JEMOHCTpAIMU TPETOJAaBaTeI0  PE3yIIbTaTOB
MPOMEKYTOUYHBIX 3TAIlOB peaIn3aliiy MPOEKTa.

a TaKkXke B BUJE 00CYyKIeHNSI 0COOCHHOCTEH peann3anny CiIeayouX ITaloB.

CTyIeHT CcaMOCTOSATENIFHO BBIOMpAeT TEMy MpPOEKTa W COIVIACOBBIBAET €€ C IpEerojaBaTesieM WU
MoJy4aeT TeMy IpoekTa B (opmare 3amaHus OT mpernofaBaTelns. B mocieqHeM ciiydae CTYIACHT He
MOJTydaeT MoApoOHOE TEXHWYECKOE 3aJaHWe Ha TMPOAYKT, a JMIIb Kparkoe €ro OMHCaHHe,
JONYCKaroIee MHTEPIPETAIHi0 (YHKIIMOHATBHOCTH MPOAYKTa B IIMPOKOM JHana3oHe.

IIpumeps! TPOEKTOB:

VYmuas ypHa (YCTpoHCTBO U1l HAKOIUIEHUS] OBITOBOTO MyCOpa B JKHUJIBIX WIJIM O(UCHBIX MOMEIICHUSIX C
JIOIIOJIHUTEIbHBIMU BO3MOXKHOCTSIMU )

VYposensb 1. MycopHast KOp3uHa C KOHTPOJIEM HAIlOJHEHUS M CHCTEMOM OIOBEIICHHS O CTaTyce
VYpoBenr N. MycopHasi KOp3MHAa C BO3MOXXKHOCTBIO OBICTPBIX IEpEMELICHHI 10 POBHOMY MOy M
CHCTEeMOM MAIIMHHOTO 3pEeHHs, CHOCOOHas «IepexBaThlBaTh» OpOIICHHBIE B €€ HaIllpaBICHUH
MIPEIMETHI

Homaminsist ¢epma (YCTpOMCTBO Uit BBIPALIMBAaHHS ChEJOOHBIX PACTCHUI BHYTPH IOMELICHUH C
MOJTHOW MJTM YaCTHYHOU aBTOMAaTH3aIMel 00CTyKUBaHUS)

VYposens 1. Growbox (kopoOka ajsi BhIpalllMBaHUS 3€JICHH) C MPOrPaMMHUPYEMO CHCTEMOM IOJUBa,
KOHTPOJIEM TeMIIEpaTypbl K OCBELICHUSI.

VYposenr N. Food computer — cucrema anst >QQEeKTHBHOIO MPOU3BOACTBA ChEIOOHBIX PACTECHHIMA
BHYTPH NOMEIIEHHUS, 00JIaatomasi CHCTEMaMH KOHTPOJIS IIapaMeTPOB TEMIEpaTypHOTO pPEeXHMa B He
MEHEee YeM JIByX 30HaX, KOHTPOJIEM COCTOSIHUS arMOc(epbl, paclio3HABAHUS ONTHMAIBHOTO MOMEHTa
IUIl Che€Ma ypoXKas M OINOBEIIEHHS O HACTYIUICHHH 3TOr0 MOMEHTa, (YHKIMEeH aBTOMAaTHYeCKOro
BeJIeHH 0JI0Ta B COIIMAIBHOW CETH.

becniunotHbIi neTaTENBHBIN annapar AJi1 UCHOJIb30BAHMS BHYTPU HOMEILICHUM

VYpoBenp 1. JleraTenpHBIN ammapar, YIpaBIsieMbld JUCTAHIIMOHHO, CIIOCOOHBIA CaMOCTOSITEIHLHO
00HapyKUBATh NPEMSATCTBYS U IPEAOTBPAIATH CTOIKHOBEHHS C HUMU.

VYpoBenp N. becnuioTHEIN THI, CIIOCOOHBIN MPOBOAUTH KCKYPCHHM IO KOpIycaMm M j1abopaTopusim
duzrexa, cieays MO ONPEISICHHOMY MapUIpyTy, WX CIOCOOHBIH IMPOKIAABIBATE MAapIIPYThl OT
3aJaHHBIX TOYEK U MPOBOJIUTH 110 HUM JIIOACH.



MoOusHBIN pOOOT JJIs MAHUITYJISIIIMA 00bEKTaMHU

VYposens 1. VhpariseMsbiii uepe3 MylnbT MOOWIBHBIN POOOT C PSIOM UCTIONHUTENHLHBIX MEXaHU3MOB,
CHOCOOHBIX PELINTH 3a7avy 110 MAHUITYJISIINY 3apaHee 3aJaHHBIMUA OObEKTaMHU.

Ypoenb N. becnuioTHOoe MOCTPOCHHE KapThl M HaBUTALMS B 3apaHEe HEU3BECTHOM OKPYXECHUHU.
Haxoxnenue TpeOyeMbIXx 0OBEKTOB U BBHITIOTHEHUE 331aHHBIX MAHUTTYJISIIAH.

Pesynpratom peanu3aluy KOMIUIEKCHOTO TIPOEKTa SIBISETCA pa3pabOTaHHOE U M3TOTOBJICHHOE
(YHKIMOHAJIBHOE YCTPONCTBO, CIIOCOOHOE TEM HJIM MHBIM CIIOCOOOM pearupoBaTbh Ha MEHSIOLIHECS
ycnoBusi BHemHed cpeabl. [IpoekT MoxkeT OBITh OCHOBaH Ha W3BECTHBIX DPEIICHUSX, HO JOJDKEH
o0Jyiafars Npu3HAKaMU HOBU3HBI.

Hrorom camocTOSITEIBHOM pa6OTI>I 06yqa10Luer 0CSl SIBIISICTCS. KOMIIJICKCHBIMN IMPOCKT € UCIIOJIb30BAHUCM
HECKOJIbKMX OCBOCHHBIX TEXHOJIOTHH.

Kpurepun onieHUBaHUS IPOSKTHOM pPabOTHI:

[IpoektHas pabora nomkHA OBITH 3alIMINEHA CTYJEHTOM, MOATOTOBUBIIMM ee. OIlieHKa 3a MPOEKT
YYHUTBIBAET pab0TOCIIOCOOHOCTH MOJIEITH, TIOJTHOTY U CAMOCTOSITEIIBHOCTD BEITIOJTHEHMS pa0OTHL. .

Onenka mpoekTa HOCUT HedopMaibHBIA HenupepeHIUUPOBAHHBIA XapaKTep: 3aJaHHue YCIIELUIHO
BBINIOJIHEHO, 33J[aHUE BBIIOJIHEHO HEIO0CTAaTOYHO M TPeOyeT IOMOJHUTENBLHOIO O0CYXKAEHHS, 3aJaHne
BBIMIOJIHEHO HEYAOBJIECTBOPUTENbHO. Pe3ynbraTel OLEHKH 3aJaHuii  MOTYyT OBITh Y4YTEHBl B
Pe3yNbTUPYIOLIEH OLIEHKE 110 KypCYy.

OneHka  «3a4T€HO»  BBICTABISIETCA ~ CTYNEHTY,  YCIEIIHO  3aBEPIUMBIIEMY  IPOCKT H
IPOJEMOHCTPHUPOBABIIEMY CAMOCTOSATEILHO U3TOTOBICHHOE (DYHKIIMOHAJIBHOE YCTPONUCTBO, CIIOCOOHOE
TEM WMJIM UHBIM CIIOCOOOM pearupoBaTh HA MEHSIOLIUECS YCIIOBHs BHEIIHEH cpenbl, JOBEACHHOE /0
coCTOsiHMSL paboTaromiero nmpororuna. IIpoekT MoxeT ObITh OCHOBAaH HAa WM3BECTHBIX PELICHUSX, HO
JOJDKEH o00najnarb mpu3HakaMu HOBU3HBL. OIGHKAa «HE 3a4€TeHO» BBICTABISIETCA CTYIACHTY, He
3aBEpUIMBLIEMY PEATH3ALNI0 COOCTBEHHOTO MPOEKTA.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3auéTa:

1. Mcnonp30BaHuE NOAAEPKEK B TEXHOJIOTUAX aIIUTUBHOTO ITPOU3BOCTBA.
2. OCHOBHBIEC T€OMETPUUYECKUE TapaMeTPbl HHCTPYMEHTa (hpe3epHoil 06paboTKH.

3. B yem nmpuHIMIIHANTBHOE OTIMYHME MEXKIY YUCTOBOW M YEPHOBOH 0OpabOTKOM B MEXaHHYECKON
o0pabotke ¢ ucnoibp3zoBanueM CAM cucrem.

4. 2D; 2,5D u 3D ¢pesepnas o6paboTKa.
5. DKcnopT 00beMHBIX MOJIENEH U MIIOCKUX YepTexei s panbpHeimeit padborel B CAM cuctemax.
6. Ilapamerpuzanus Moneseil B KOMIBIOTEPHOM MPOEKTUPOBAHUH.

7. TloaroToBka K paboTe MalIWHBI Ja3epHOH pe3ku. [logbop TeXHOMOTHYEeCKHX MapaMeTpoB Ja3epHOM
PE3KH.

8. OcHoBHbIe ipenMytiecTBa U Hepoctatku Texnonoruu FFF 3D nedarn.

9. Hcnons3oBanue onnaitn margopmbl GITHUB pans pa®oTbl ¢ KOMIIEKCHBIM HPOEKTOM B
UTEPALIOHHOM PEXUME.

10. KoHCcTpynpoBaHHE M M3TOTOBICHHME OOBEMHBIX H3AEIMHA M3 IUIOCKMX JAeTasel, MOoIydaeMbIX
JIa3epHOM pe3kol U Ppe3epHBIM PaCKpOeM.

11. Oneparuu ¢gpesepHoro packpos. Jloctymasie mist 00paboTku Matepuanst it cranka FlexiCAM.
12. OcobeHHOCTH MHOTOCTOPOHHEH 00paboTku Ha 3-x oceBoM (hpe3epHom ctanke ¢ UITY.
13. Ocnosuble matepuaisl 1y FFF 3D neuarn.

14. HabGop u mocnenoBaTeJbHOCTh NMPUMEHEHUS MHCTPYMEHTOB Ui Pa3paOOTKU M H3TOTOBJICHUS
3IEKTPOHHBIX YCTPOKCTB.

15. JlomycTrMble MaTeprabl AJist paboThl ¢ MalIMHOM na3epHoit pe3ku (CO2).

16. Ipunnunsl u mpaBwia Oe3omacHOM pabOTBl B 30HE JJICKTPOHUKH, OCHOBHOE MasuIbHOE H
U3MEPHUTEIBHOE 000PYIOBaHHUE.

17. Dran OBICTPOrO MPOTOTUIMPOBAHMS IJIEKTPOHHBIX YCTPOMCTB M €ro poJib B OOLIEM Ipolecce
pa3paboTKy.



18. M3roToBieHue mevyaTHON IJIaThl METOAOM (hpe3epoBaHMs MPOBOASAIIETO PUCYHKA, 000pyHIOBaHUE,
MaTepHalbl U PeXXUMbI pabOTHI.

19. Ucnonb3oBanue ¢pe3 ¢ pa3TuIHbIM HAPABICHUEM BBIOPOCA CTPYKKH.

20. OcHOBHBIE TEXHOJIIOTHYECKHUE MTAapaMeTphl Ppe3epHoi 00paboTKH.

21. Xapaxrepusie aedekrsl B FFF 3D neuarn.

22. IloproToBka Kk pabote cranka ¢ YI1Y Ha nmpumepe cranka FlexiCAM.

23. CumyInsanus ynpasJsiouX MPOrpaMm.

24. MoHTax 3JIEKTPOHHBIX KOMIIOHEHTOB Ha IMEYaTHYIO IUIATy, OCOOCHHOCTH MPOBOIUMBIX padoT 1is
Pa3HBIX TUIIOB KOMIIOHEHTOB U MCII0JIb3yEMbIE MaTepPHAJIbL.

25. TlpuHnmn paboThl APadBEPOB IMIATOBBIX IBUTATEIICH.

26. [IpoekTupoBaHue AMEKTPOHHOTO YCTpoicTBa ¢ ucnons3oBanneM CAIIP, ocobeHHOCTH 1 TTepeXoIbl.
27. TlonroTtoBka k pabote TokapHoro cranka ¢ UITY (Charly).

28. OcHOBHBIE BU/BI TOKAPHBIX ONEpaluii 1 TOKAPHOTO HHCTPYMEHTA.

29. Anantusnsie ctparernu B CAM cucremax.

30. IMonsitue nuneiiHoi u 06bemHO# ckopoctu B FFF 3D neuarn.

31. Aamuzotponus usnenuii kak HepoctaTok 3D neyaTw.

32. CpencrBa 0TIIaIKH MUKPOKOHTPOJLIEPOB.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKa3aBIIEMy BCECTOPOHHUE, CCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOU MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIpU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.

Onenka oTAMYHO (8) BBICTABISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATcpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYILECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyLIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs AalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMMOKM B (OPMYITHPOBKaX 0a30BBIX MOHSATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT Oojblleld 4YacTu
OCHOBHOTO COJCp)KaHUsl y4eOHOH IpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

OueHka HeyaoBiIeTBOPHTENLHO (1) BBICTABISICTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBanHplii 3a4€T TPOBOAUTCS B yCTHOW (hopMe, ¢ MpeabsiBICHHUEM IMOSCHUTEILHON
3allMCKM K TPOEKTy M ero mnpeseHrauueil. IlpenmoururensHas ¢opma mnpe3eHTaUUM NPOEKTa —
KOPOTKUI BUIEOPOIIHK.

JlomyckaeTcst TakKe AEMOHCTpAIHs PaboTAaOIIEero MPOTOTHIA (PYHKIIMOHAIBHOTO YCTPOHCTBA.
[TosicHuTenpHas 3anKCKa K MPOEKTY OJKHA COAEPIKaTh:

1) Onrcanue npojaykra (YCTpoiicTBa);

2) AHanu3 CyIIeCTBYIOIINX aHAJIOTOB U (POPMYIUPOBKY OTIIMYUTENIBHBIX MPU3HAKOB MIPOEKTA;

3) Onucanue nporecca IPOEeKTUPOBAHNUS U U3TOTOBIIEHUS TIPOAYKTA;

4) Onucanue mpolecca TECTUPOBAHUS MPOAYKTOB M aHAJIU3 €r0 PE3YJIbTaTOB.

3amuMra BBIIOJIHEHHOTO MPOEKTa SBJISIETCS YCIOBHEM YCIICIIIHOTO 3aBEPIICHUS Kypca.

ITpu nposenennn uddepenpoBaHHOro 3adera olydaromiemycs npenocrasisercss 20 MHUHYT Ha
noarorosky. Onpoc oOydaromerocsi npoBoauTcs B TeueHue 30 MUHYT.

Bo Bpemss mnpoBenenus aunddepeHUIHpPOBAaHHOTO 3adeTra OOydalolIMecs: MOrYT IOJb30BaThCS
MPOrpaMMOi TUCIUIUTHHBIL.



