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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi
C.C. Heroasies

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B nnppoBoe Mpon3BOACTBO
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpoduJIb MOATOTOBKH: @du3KKa MepcreKTUBHBIX TEXHOIOTHIl: albTepHATHBHAS HEPreTHKA, HAYYHOE

IporpaMMHpOBaHue U (YHKIHOHAIBHBIE MaTEPUaIbI
OuzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
HeHTp oOpazoBarenbHbIX TporpaMm GAKT

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: () yac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

A.A. bapaHoB, cTapIInii IpernoaaBaTeb
B.E. Ky3Hen0B, KaH[. TEXH. HAYK, TOLECHT

[Iporpamma obcyxaeHa Ha 3aceannu LeHTpa oopazosarenbHbIX mporpaMm GAKT 02.12.2024



AHHOTANMA

VYuactHuku Kypca «BBenenue B nn¢ppoBoe IpoU3BOACTBO» OCBOSIT TEXHUKY TPaHC(HOPMAIIMH UAEH B TOTOBBIN
MaTepHalbHBIA MPOAYKT M MO3HAKOMATCA C Haubosee NOCTYHHBIMH U 3(PQPEKTUBHBIMH HHCTPYMEHTAMU
MPOEKTUPOBAHUS (MOAEIUPOBAHMS), MAKETUPOBAHUS, IPOTOTUIINPOBAHUS U IIPOU3BOJICTBA.

Kypc cocTOMT MCKITIOUUTENBHO M3 MPAKTHYECKUX 3aHSATUH M TOIPa3syMEBacT CEPbE3HYI0 CAMOCTOSTEIHHYIO
pabory oOyuatommxcs Ha tiomanke YIII[ «®Puzrex.dabpuka», paboTy TONOBOH W pykamu, padoOTy C
MPOCTBIMHU H CIIOKHBIMH UHCTPYMEHTAMHU.

OOyuatonmecss TpUOOPETYT HABBIKM TEXHHUYECKOTO SCKU3UPOBAHUS, KOMITBIOTEPHOTO MPOCKTUPOBAHUS M
pabotel B CAM cucremax, nojiydar BO3MOXXHOCTh OCBOMTH TEXHOJIOTHH: JIA3EPHOH PE3KU HEMETAUTHYECKHUX
U METAJUIMYECKHX MaTepualioB; MPOCTOM W MPOIBUHYTOH OOpPaOOTKM MOJAEIBHBIX W (PYHKIMOHATBHBIX
MarepuaioB Ha Qpe3epHbIX H ToKapHbix crTankax c¢ UIIY; asddekruBhoit nHactonpHOit 3D medarw;
M3rOTOBJICHUS MEYATHBIX IUIAT U MOHTAXa AJICKTPOHHBIX KOMIIOHEHTOB.

Kaxnast ocBOGHHasi TeMa BBIIBETCS B CAMOCTOSITEIBHO CIIPOSKTUPOBAHHBIA M M3TOTOBJICHHBIH MaTepHUaIIbHbIH
apTeakT W JacT BOSMOXKHOCTH JaJbHEHIIEro MCHoNb30BaHUS pecypcoB Pusrex.DaOpuku kKak B pamKax
HACTOSILIETO Kypca, TaK M B MHBIX CBOMX yYEOHBIX ITPOCKTAX.

OOyJaronMicss CaMOCTOSTENFHO BBHIOMPAET TEMBI JUII OCBOCHHS, OOS3aTEIbHBIMU SIBISAIOTCS 3 W3 HHX.
Kaxxmoe mnpakTuyeckoe 3aHATHE ONOJHIETCS CaMOCTOSTENBHOM pabOTOH CTyIEHTa IpU HOIACPIKKE
HKCIEPTOB.

HTorom aymuTOpHOH M CaMOCTOSATENBHON pabOTHl 0OyYaromierocsi SBISETCS IMPEIOKEHUE KOMILIEKCHOTO
HPOEKTA, YTHIM3UPYIOIIEr0 HECKOJIBKO OCBOCHHBIX TEXHOJIOTHH.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OsznakomiieHue  OOydarommxcsi ¢  0a30BbIMM ~ OCHOBAMH W NPUHLUMIAMH  COBPEMEHHOTO
TEXHOJIOTUYECKOT0 Tpolecca MU(POBOro MPOU3BOJACTBA HAa HAYaJbHBIX ATaNax MXM3HEHHOIO IMKIIA
uzgenusi (MPOEKTUPOBAaHHWSI W NPOTOTUIIMPOBaHHS B LU(pOBO skocucteme). I[IpumobGpereHue
o0yyaromuMucs NPAaKTHYECKUX HABBIKOB peIIeHHWs MPUKIaTHBIX 3a7ad4 paspaborku. lloxroroska
o0yJammuxcsi K pealu3aldil HHHOBALIMOHHBIX WH)XEHEPHBIX W HCCIEIOBATENbCKUX IPOEKTOB C
UCTIONIb30BaHNEM MPHOOPETEHHBIX 3HAHNH, YMEHHUI 1 HaBBIKOB.

3agauu AU CHUIIHHBI

* mpuobOpereHne oOydarommMucs 0a30BBIX 3HAaHMH B 00JacTH CTaHAapTH3AMK TIpoliecca
MPOCKTUPOBAHUS U KU3HEHHOTO LUKJIA M3JENUs B IIEJIOM, a TAKKE CHEKTpa COBPEMEHHBIX HU(POBBIX
TEXHOJIOTUH IPOCKTHPOBAHUS W TIPOM3BOJACTBA (B TOM 4YHCJIE CHCTEM aBTOMAaTH3HMPOBAHHOIO
MPOEKTUPOBAHUS, IEPEIOBBIX IIM(DPOBBIX aITUTUBHBIX TEXHOJIOTHIH U IIp.);

* npuoOpereHHe OOYyYaIOIIMMHUCS TNPAKTUYECKUX YMEHUI M HaBBIKOB B 0OJACTH TEXHMYECKOTO
3CKM3UPOBaHMs, KOMIbIOTEpHOro mpoektupoBaHusi B coBpemMeHHbIX CAIIP (CAD-cucremax,
Computer-Aided Design) u pa6otsl B CAM-cuctemax (Computer-Aided Manufacturing);

* MpUOOpeTeHNEe 00YUYAIOIIMMUCS MPAKTUICCKUX YMEHUH 1 0a30BBIX HABBIKOB PA0OTHI C COBPEMEHHBIM
IU(QPOBBIM  TPOHM3BOACTBEHHBIM  OOOpYIOBaHWEM,  BKJIOYAs ~ MalIMHBl  JIA3EPHOW  PE3KH
HEMETAJUIMYECKUX M METAUIMYECKUX Marepuasnos; aHanorossle M UIIY craHkM MexaHWYeCKOH
o0pabotku; 3D npuHTEpHI;

* mpuoOpeTeHne OOYyYalOUIMMUCS TPAKTUYECKUX YMEHMH M 0a30BBIX HABBIKOB HCIIOJIB30BAHUS
POrpaMMHO-aNIaPAaTHBIX CPEJCTB OBICTPOrO MPOTOTUIHPOBAHHS IJIEKTPOHHBIX CHUCTEM, a TaKKe
HaBBIKOB MPOEKTHPOBAHMS U U3TOTOBJICHHS TIEYATHBIX IJIAT M MOHTaXKa IEKTPOHHBIX KOMIIOHEHTOB;

* TIOATOTOBKA OOYYarOIUXCs K YYaCTHIO B pa3paboTKe M pealn3aliy IPOEKTOB HCCIEA0BATEILCKOM 1
MHHOBALIMOHHON HaNPaBICHHOCTH;

* MOJTOTOBKA OOYYArOMMXCsS K PEHICHUI0 HM300peTaTeNbCKUX 3ajad M 3aaa4 MpodeCCHOHATBHOM
NESITEIbHOCTH C  HCIOJNB30BAHMEM COBPEMEHHOTO IPOrPaMMHOIO oOecredeHus, LU(PpPOBOro H
aHaJIOrOBOTO 000PY/IOBaHMS,

* (hopMHpOBaHUE y 00y4arOIMXCs MPEACTaBICHNUS O CUCTEMHOM IIOXOJ€ K OpTaHM3alluy MPOSKTHOM
WH)KCHEPHOM JEATEILHOCTH U COBPEMEHHBIX HHCTPYMEHTAX JIJIsl €r0 peaTn3aiui.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




YK-1 CriocoGeH ocymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 AnanusupyeT 3aaady, BBIJIEsS 3TAIbl €€ pPellieHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOI U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VK-2.1 ®opMynupyer COBOKYNHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax IIOCTaBJIEHHOW  1enu  paboThl,
o0ecreynBaroImuX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbl€ PE3yNbTaThl PEIIEHUS IOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3a7aqu
MpPOEKTa, BBIOMpas ONTUMAJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIMX INPABOBBIX HOPM U HMMEIOLIUXCS
PECYPCOB U OTpaHUYCHUI

YK-3 Cnocoben ocyniecTBIsITh COIMANBLHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 Cmoocoben  ycraHaBnuBaTh  pa3Hble  BHIBI
KOMMYHHKALIUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMalIbHYIO U Jp.)

VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a1a4u

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VYK-6.1 Ormpenenser nOpUOPUTETH MPOGECCHOHATBHOM
JEATEIIbHOCTH M CHOCOOBI €€ COBEpLICHCTBOBAHMS Ha
OCHOBE CaMOOLICHKH

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHUH NPOQecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y NPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
POrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETHHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIE TpeOoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYECKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINi

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U

ARumnR ey sxvaxrwrrra masrrrrerraarsate vx L rerees \

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3naeT 0CHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCcKoH uWHpopManuu B o0IacTu
npo¢ecCHOHANIBHON eI TeNbHOCTH




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.3 VYmMmeer coCTaBIsATh AaHHOTANMH, pedeparTsl,
oubnuorpaduyeckue mepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeIOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH K TpodeCcCHOHAILHOW SKCILTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOH )

anmaparypsl

[MK-3 CriocobeH BbIOMpaTh U PUMEHSTh
noaxozsiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer mpuHNHUIEI pabOThl W AMANa30HbI PabOYMX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3HaeT yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

¢ OCHOBHBLIC IMPUHIMUIIBI CTAHAAPTU3AIMU, PCTYIHUPYIOIIUC MPOHCCC U MOAXOAbl K IMPOCKTUPOBAHUIO,

* JOCTyNHblE U 3PQPEKTHUBHBIE MHCTPYMEHTHI MPOEKTUPOBaHMA (MOAEIMPOBAHUS), MAKETHPOBAHUS,

* NpUHLOMIIEI Oe3omacHOoW W 3QPEeKTUBHONH pabdOTHl HA COBPEMEHHOM LU(GPOBOM U aHAJIOTOBOM

* 3(p¢hexTHBHO NPUMEHATH CBOM 3HAHMS A PEIIeHHUs 3ahad TpaHC(OpPMAIMM HJEH B TOTOBBIH

3hPEKTUBHOTO  JIOCTHKCHUS

OCBOCHHUA

* (hopMyaHpOBaTh IMPOEKTHBIC 3aa4l U NMPH HEOOXOAMMOCTH MCKATh JAOMOJHHUTEIbHYI0 HHPOPMALHIO

3HATh:
o0ecIeunBaroIye CKBO3HON U IIE€I0CTHBIN UK AU3aiiHa;
MIPOTOTUIIMPOBAHUS U TTPOU3BOJICTBA;
000pyIOBaHUY;
* BO3MOXKHOCTH U OTPAHUYCHUS TPUMEHEHUS PA3IUYHbIX TEXHOJIOTHIA;
* IHCTPYMEHTHI pean3allii MPOEKTHOTO MOIX0/1a K PEIICHUIO MH)KEHEPHBIX 3a/1a4.
YMETh:
MaTepUabHBINA MTPOIYKT;
* KOMOMHHMpOBaTh IPHMEHEHUE pPA3JTMYHBIX TEXHOJIOTHHA  JIst
IIOCTaBJICHHOM IIC/IH;
* TpPaKTUYEeCKH PEaln30BbIBATh IONYYCHHBIC HABBIKM JUIS BBIOOpA TEXHOJOTHIA,
WHCTPYMEHTOB MOJICTTUPOBAHUS, MAKETUPOBAHUSA, IPOTOTUIIMPOBAHUS U IPOU3BOJICTBA;
JUISL UX PELICHUS.
BIAJCTh:

* HaBbIKAMU TEXHUYECKOIO 3CKM3UPOBAHUS, KOMIIBIOTEpHOro npoexkrtupoBaHus B CAD-cuctemax u

pabotel B CAM-cucremMax;

* HaBBIKAMM IIPUMEHEHHS TEXHOJIOTHH MaTepHaJIOB; IPOCTON M MPOJBUHYTOH 00pabOTKH MOAEIBHBIX U
(YHKUMOHANBHBIX MaTepuasioB Ha (pe3epHbIX W TokapHbix craHkax c YIIY; sddexkruBhoii
HacToyIbHOM 3D neyaTu; N3roTOBIEHNUS IIEYaTHBIX IJIaT ¥ MOHTA)Ka 3JIE€KTPOHHBIX KOMIIOHEHTOB;

* HaBbIKaMH PaOOTHI HA COBPEMEHHOM IIU(POBOM M aHAJIIOTOBOM 000PYIOBAHHUH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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



TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Cranpaptu3auusi KM3HEHHOTO  ITUKJIA 1 )
n3Aenus
) TexHUUeCKUA PpUCYHOK KaK CpEACTBO 1 )
KOMMYHHKAITIH
3 OcnoBbl CAD-nipoekTrpoBanus 8 16
4 JIOKyMEHTUpOBaHHE XU3HECHHOTO LIMKJIA ) 4
n3Aenus
5 CoBpeMeHHbIE TEXHOJOTHH IH(POBOTO 14 28
MPOTOTHIIMPOBAHUS U TPOU3BOJCTBA
6 [IpoexTHBIi MOIXOA Kak HHCTPYMEHT 4 g
peanu3anuy HHXEHEPHOTo 3aMbICiIa
Nroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. CranmapTu3anus >KU3HEHHOTO UK U3IETHs

OCHOBBI WH)KCHEPHOTO JieJla, WCTOPUS BO3HUKHOBEHHS M PAa3BUTHS IPOMBIIUICHHOCTH, Kak
CTaHAApPTU30BaHHOTO TIPOLECCA OMBITHOTO, CEPUHHOI0O M MAacCOBOTO IPOM3BOACTBA. (OCHOBHI
CTaHJapTU3AIMHU Ha IIPUMEPE CUCTEMbI MAllIMHOCTPOUTEIBHBIX CTaHAapToB. COBPEMEHHBIE CIIOCOOBI
npejacTaBieHuss nHPopMaly Ha npumepe MBD. ABromarn3amusi mpoueccoB pa3paboTKu, CHCTEMBI
ABTOMATHU3UPOBAHHOTO MTPOCKTUPOBAHMS KaK () (DEKTUBHBIA HHCTPYMEHT Pa3padOTKH.

2. TexHu4eCcKUi PUCYHOK KaK CPEICTBO KOMMYHHKAIIHH

[lonsatue TexHuueckoro pucyHka. CXoACTBO U OTIAMYUS OT TPAAULUOHHOTO CIIOCO0a MpeACTaBICHUS
WH)XEHEPHOH nH(popManuu - ueprexxeid. Buabl TexHnyeckoro pucyHka. TpeOoBaHUS K TEXHHUECKOMY
PHUCYHKY.

TexHUKH BBIOJHEHHUS TEXHUYECKOTO pUCYHKA. [IOHATHME TEXHHKH 3CKU3UPOBAHMSA (CKETUYMHTA).
Knaccuduxkanus sckuznpoBanus (ckeTdrHra). [IpUHIUIBI TEXHUKH SCKU3UPOBAHMSI (CKETUNHTA).

3. OcHoBsl CAD-nipoekTupOBaHus

[ToHsiTHE TEXHOJIOTMM KOMIIBIOTEPHOTO MPOEKTHPOBaHUSA. 3D KOMIIBIOTEpHOE NPOEKTUPOBAHHUE.
3uakomcTBO ¢ uHTepdeiicom CAD cucrembl (Ha mpumepe Solidworks). OcHOBHBIE NPUHIUIIBI
(hOpMHUPOBaHHUST IPOCKUX ICKU30B U OOBEMHBIX MOJIEICH. JKCIOPT OOBEMHBIX MOJIENIEH U MIIOCKHX
yepTexen s nanpHeinel padotsl B CAM cucremax.

D¢ deKxTrBHBIE TEXHUKH MOIEIMPOBAHMA: MapaMeTpu3alys Mojesiel, MPOeKTUPOBaHWE HAa OCHOBE
O10K-cxeM, npoekTupoBanue "cBepxy BHH3". bubnuorexku n mabnonsl. Uepapxudeckasi CBSI3HOCTD
npoekTa B mapamerpuueckux CAIIP.

[MpuHIMTIBL pabOTHI B cOOpKax ¥ UX G (PEKTUBHOTO MOJICTHPOBAHUSI.

4. JIokyMEeHTHPOBaHNE KUZHEHHOTO LIUKJIA U3ENHS




ABroMaruzamnys BBIIYCKa KOMIUIEKTa KOHCTPYKTOPCKOW JOKyMEHTAallMM Ha pa3pabaTbiBacMble
uznenus. basosele cBeaenus o pynkunonane API-untepgeiica coBpemenusix CAIIP.

[lonarue "ympaBneHwe NPOEKTOM M KOHTposib Bepcuit'. Mcmonb3oBaHWe OHJAWH MmiIaTdopMel
GITHUB a5t paGoThI ¢ KOMITJIEKCHBIM IMPOEKTOM B UTEPAIIHOHHOM PEXHUME.

5. CoBpeMeHHbIE TEXHOJIOTHH IIU(PPOBOTO MPOTOTUITUPOBAHUS U IPOU3BOACTBA

3HAKOMCTBO C TEXHOJIOTHSIMU JIa3epHON 00pabOTKK MaTepraioB (pe3ka U MapKUPOBKa).

[Ipunumnsr G6e3omacHoi M 3¢ dekTuBHON pabOThl ¢ MAIIMHOW JIA3€PHOM PE3KH, AOMYCTUMBIE U
HEJIOMyCTUMbIE MaTepHaJIbl, TEXHOJOTHUECKHE PEKUMBI, TEXHHYECKOE 00CITyKMBaHUE, ITOIIOTOBKA
MPOCTHIX 3aaHUH.

OcCO0OEHHOCTH KOHCTPYHPOBAHHUS W H3TOTOBIEHHUS OOBEMHBIX HW3IECNUN M3 IJIOCKUX JAeTajei,
MOJTy49aeMbIX Jla3epHON pe3koil. CaliCUHT, pa3BEPTKH U COENUHEHHUS C TYTON MOCaaKOi.

3HAKOMCTBO C TEXHOJIOTHEH 00pabOTKU MaTepuaioB pe3aHUEM.

Onepanuu ¢peseproro packposi (2D). [IpaBuna Ge3zomacHoi pabOThl ¢ OMACHBIM O0OPYIOBaHUEM,
NPUHIMIBL  TIPOCKTUPOBAHUS W3ACIHH, COOMpAaeMbIX W3 JeTajeid, IOMYyYCHHBIX OIepalisMU
¢dpesepHoro packpost. Onepanuu ¢pe3epHoli 006paboTkr B 2,5 KOOPAWHATHBIX OCSX, OCHOBHBIE
MPUHIIMITBI, OTIEPAINU BEIOOPKH, UCTIONIb30BaHUE (DACOHHBIX HHCTPYMEHTOB.

Omnepamnn  ppezepHoil 00pabOTKH B TpeX OCSAX, OCHOBHBIC TOHSTHS, CTPAaTeTdd UYEPHOBOW U
4icTOBOH (pe3epHoit 00paboTku B CAM cucremax, BIOOp HHCTPYMEHTA, PacueT TEXHOJIOTHUECKUX
PEKUMOB, OPHEHTHPOBAHHE U KPETJICHNE 3aTOTOBKHU.

[TonsiTHE 0 MHOOCEBOI M MHOTOIINHMH/EILHON 00paboTKe, THOPUAHBIX TEXHOJIOTHAX. AHAJIOTOBBIE
MaIMHbI, TPAJAUIIOHHAs TOKapHas U ppe3epHast 00paboTKa.

3HAKOMCTBO C aJJUTHBHBIMH TEXHOJIOTHSIMH.

Texnonoruss 3D mewaru skcTpyaupoBanueM matepuana. llomroroBka daiino ans 3D mewarw,
Marepuaibl, TapaMeTpsl eYaTH, KAIMOPOBKa 1 00CITyKHBaHUE IPUHTEPA.

[TonsiTHe 0 TEXHONIOTHAX (HOTOMOTMMEPHON HEYaTH, TIEYaTH METOJOM JIa3epHOTO CIIEKAHUSL.

3HAaKOMCTBO C TEXHOJOTUAMH PaOOTHI C AEKTPOHUKOM.

Onpenenenne 30HBI pabOTHI ¢ AMEKTPOHHUKONU. [IpuHIMIBI M TipaBuiIa Oe30macHOi paboThl B 30HE
ANIEKTPOHUKH, TASITBHOE W U3MEPHUTEIILHOE 000Py/I0BaHUE, DIICKTPOHHBIEC KOMIIOHEHTBI M UX MOHTAaX.
BbeicTpoe mpOTOTHUNHpPOBAHHE SEKTPOHHBIX cXeM. Pa3zpaboTka M MOaenHpOBaHHE 3IEKTPOHHBIX
CXEM, YTOYHEHHE OCOOCHHOCTEH pealn3ali MyTeM OBICTPOro MPOTOTUIIMPOBAHUS MaKeTa,
YCTPaHEHHE HEUCIIPABHOCTEN.

KomMIiproTepHO€E IPOEKTUPOBAHHUE U IPOTOTUIIMPOBAHUE IEKTPOHHBIX YCTPOMCTB.

[IpoextupoBanue smekTpoHHOro ycrpoiictBa B CAD n moArotoBka MpoM3BOJCTBA MEYATHON ILIATHI
MeToioM (pe3epHOil 00pabOTKM ¢ YYeTOM JOCTYIHBIX MaTCpUAIOB M TEXHOJOTHUYECKOTO
WHCTPYMEHTA.

TexHOJIOTUN U3rOTOBJIEHUS II€YaTHOW IIIaThl U MOHTa)ka 3JIEKTPOHHBIX KOMIIOHEHTOB. OCHOBHBIE
9Tanbl W3rOTOBJICHUS MEYaTHON IUIaThl Qpe3epHoi 0O6padoTkoil. OcOOEHHOCTH PYYHOTO MOHTa)Ka
3IIEKTPOHHBIX KOMIIOHEHTOB. IIpoBeneHue n3MepeHnii 1 OTIaJIka TOTOBOTO YCTPOMCTBA.

6. IIpoeKxTHBII OIX0 KaK MHCTPYMEHT peaii3aliii HHXEHEPHOTO 3aMbIciia

WHCTpYMEHTBI sl peaiu3allid IMPOCKTHOTO IMOAXO0Aa K PEIICHUI0 KOMIUICKCHBIX HMH)KEHEPHBIX
MHHOBALIMOHHBIX 3a7ad. [IpOEKTHBI MOAXON KakK CIOCO0 CONMPOBOXKACHUS JKHU3HEHHOTO LUKIA
n3zenust. PazpaboTka u 3anmra 00y4aromMUCs IPOSKTHBIX MPEATIOKESHUH ISl peain3aliu B Kypce
"[IpakTrkym 110 nuHpoBOMY MPOU3BOACTBY".

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



VYueOHast aymuTOpHs, OCHAIIICHHAS] aBTOMaTH3UPOBaHHBIMH padounmu Mectamu (IIT3BM: 16-20
pabovrX MECT), YAOBJIECTBOPSIONINX CUCTEMHBIM TpeOOBaHUAM HCIoIb3yeMbix CATIP,
MYJIBTUMEIUHHBIMU CPeACTBaMH (IIPOEKTOP/IMPOKO(HOPMATHBIN AUCIUICH/MHTEpaKTHBHAs JOCKA,
3BYKOBasi CHCTEMa, JOKyMEHT-Kamepa, Tpaduueckuii miaHmer).

Texnonornyeckue yaactku Y11 «Duzrex.@abprka», ocHaIIEHHbIE IPOU3BOACTBEHHBIM
oOopynoBanueM, npudopamu u nHCTpyMeHTamu ( https://miptfab.ru/machines ): yuactku
Mexanudeckoit UITY/ananoroBoit 06pab0oTKi METAIITMYECKUX U HEMETAIUTMYECKUX MaTepHalioB,
HACTOJBHOTO IU(POBOTO MPOU3BOACTBA, JIa3epHOU 00padoTku, 3D nmeyarn, paboTHI ¢ AEKTPOHUKOM,
CBapOUYHBIX PaboT, COOPOUHBIX pabOT, CTOJISIPHAS MacTepCKasl.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. SolidWorks. KomnbrorepHoe MojienipoBanne B HHKeHEepHOH npakTke [ TekcT]/[A. A. AISIMOBCKHIA
u ap.], -CII6., BXB-Iletepbypr, 2005
Pexomenmyemas nureparypa u3 GoHIa Kapenpor:

1. SolidWorks. KommbroTepHoe MoziennpoBanne B nHx eHepHOH npaktuke [Tekct]/[A. A. AnsiMOBCKuit
u jp.], -CII6., BXB-Iletepoypr, 2005

2. Umxenepnas rpaduka. [Ipoenuposanue reomerpuyeckux tein [Texer] / I. B. bymanxe [u ap.] ; mox
pex. FO. M. ConomenuieBa - M.Bricmas mkona,2003

3. Beginner's Guide to SOLDWORKS 2017 - Level I, Parts, Assemblies, Drawing, PhotoView 360 and
SimulationXpress /A. Reyes. USA, SDC Publications, 2017

4. Uzyuaem ARDUINO / Ix. baym. — Cankr-IlerepOypr: BXB-IletepOypr, 2022.

5. Nmxenepnas rpaduka [Texct] : O6mmii kype / mox pex. B. I. Byposa, H. I. UBantuBckoit - M..:
Jloroc,2004

6. Pezanmne MeTamioB n3nydeHreM MOITHBIX BOJIOKOHHBIX s1azepoB / E. JI. Bakc, U. ®@. JIe6€akun, M.
H. Munenbkwuii [u ap.]. — Mocksa: Texnocdepa, 2019.

JomnonHutenbpHas auTeparypa
®onp auTeparypsl Kadeapsl IPUKIaIHON MEXaHUKH:

1. ®ummnaa U.U., Heroaser C.C., PenkakoB M.B. Busyanuzanus B HaydHBIX UCCIICOBAHUSX.
TpexmepHoe MonenupoBanue 00bekToB B SolidWorks. Dnementsl no cedennssm. — M: MOTH, 2008.
2. ®ununaa U.U., ProkakoB M.B. Ucnonb3oBanne makera SolidWorks st mpocTpaHCTBEHHOTO
MOJICJIMPOBAHMSI U IMHAMUYECKOTO TIPEICTABICHUSI 00BEKTOB MPOEKTUPOBAHUS NIPU U3YUCHHUU
obmenpo—heccrnoHa bHBIX aucUILINH 110 HanpasieHuio MOII «PanmnonansHOE
npupononoias3oBanuey. — M: MOTH, 2007.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://miptfab.ru/techologies — oOyuatouiue marepuansr YIIL «Dusrex.adbpuka»
http://lib.mipt.ru — snexrponnas 6ubnuoreka MOTU
http://Ims.mipt.ru - mnardopma snexkrpoHHoro ooyuenuss MOTU

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1O mammnocTpoutensHort CAIIP (SolidWorks/T-Flex/Komnac-3D), IIO CAM cuctemsl
(SolidCAM/SprutCAM/ArtCAM wu noo0HbIe, KOMIUIEKT MoCTIporieccopoB), [10 moArotoBku
texmnpouecca 3D neuyaru (Ultimaker CURA/Prusa Slicer/Orca Slicer u mogo6usie), [10 BekropHoTO,
pactposoro nu3zaiiHa (Corel Draw u oo0OHbIe), MHOTOSI3BIKOBAsI Cpeia Pa3pad0TKH, PEIO3UTOPHIA JUIs
XpaHeHUsI y4eOHBIX MaTEepUAIOB U JIOKYMEHTAIIMU, HH(POPMAIIMOHHAS CETeBast CTPYKTYpa
B3aumoycTBusi [I9BM pabounx MecT u 000pynOBaHUSI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CtpykTypa Kypca BKIIOYaeT B ce0s MOAYJIb IKCIPECC-TIOATOTOBKH OOYYAIOMIMXCS Ul TONyYSHHS
MPAaKTUYECKUX HABBIKOB MpoekTupoBaHus B coBpeMeHHOH CAD-cucreme (Ha mpumepe Solidworks) c
NPaKTHYECKUM MPUMEHEHHEM MalIMHOCTPOUTENbHBIX cTanaapToB ECK/I.

Monyne NpakTHYECKHX 3aHATUI 10 TOJYYEHUIO HABBIKOB LHU(POBOrO NPOTOTUIHPOBAHUS U
MPOM3BOJICTBA BKJIIOYAET HECKOJIBKO 3aHSATHH, OCBEUIAFONIMX IMPHHIMIIEI TPUMEHEHHS JOCTYITHOU
TEXHOJIOTUYECKOI 0a3bl yueOHO-IIPON3BOICTBEHHOTO IIeHTpa "dusrex.dadpuka':

- 3D neyars;

- JTa3epHas pe3Ka;

- J1a3epHas TPaBUPOBKa,;

- UIIY wu ananoroBas ¢pe3epHas/TokapHas o0pab0oTKa METANIMYECKHX W HEMETaUIMYeCKUX
MarepualioB;

- 30Ha pabOTHI € IEKTPOHUKON (POTOTUIIMPOBAHHE IJICKTPOHHBIX YCTPOUCTB);

- 30Ha paboTHI C ANEKTPOHUKOH (I1aliKa 1 MOHTAX);

- OCHOBBI pOOOTOTEXHUKH.

OOyuarommecst IOCIIeIOBAaTeIbHO OCBAMBAIOT KAXKIYI0 TEXHOJOTHIO COINIACHO pa3paboTaHHOMY
MapuIpyTy CJ€IOBaHMS TPYyIMI, ONTHUMHU3UPYIOLIEMY 3arpy3Ky TEXHOJIOTHYECKOro 00OpYIOBaHMS.
Kaxnoe mpakTudeckoe 3aHSITHE JOMOIHSACTCS CaMOCTOSTENbHOW paboTOW CTyAEHTa NpPHU IOIICPIKKE
JKCTIEPTOB C HcToNb30BaHueM obopynoBanus Y11 «Duzrex.dadpukay.

HTorom camocTosiTenbHONW paboThl 00YYarOIIErocsl B XO€ KaXKI0To 3aHATHS SIBISETCS 3aKOHYEHHBIH
MPOTOTHIT JI€TAJIH/IEKTPOHHOTO yCTPOICTBA, U3TOTOBICHHBIA MPU MOMOIIM W3y4aeMOW TEXHOJIOTHH.
Pabora oOy4amierocs oriernBaetcs o 10-0aibHON MIKaJIe COTTIACHO KPUTEPHSIM OIICHOYHBIX CPEJICTB,
OLICHKa BHOCUT BKJAJ B HTOTOBYIO OIIGHKY 3a KypC, PAacCUMTBIBAEMYIO II0 METOJY CpEIHETO
apru(METHIECKOTO (32 MPAKTUYECKUE 3AHSTHS).

HeoOxoauMbpIM ~ yCIIOBHEM  MPOXOKACHUS  MTOTOBOW — aTTECTAllMM  SIBISIETCS  NPE/ICTaBICHHE
oOydJaromumMcs K 3amuTe (B TpyIe TU00 HHIUBUIYaIbHO) IPOSKTHOTO MPEUIOKEHHUS TS PeaTu3aiu
B X0JIe OCBOCHUS mucHUIUIMHBI "IIpakTukym 1o 1udpoBoMy npoHu3BOICTBY".



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
HeHTp oOpaszoBarenbHbIX iporpamm GAKT

Kypc: 1

KBau(pukanus: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT
PazpaGoTunkm:

A.A. bapaHoB, cTapIInii IPernoaaBaTeb
B.E. Ky3Hen0B, KaH[. TEXH. HAYK, TOLCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

YK-3 CnocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/JIe

VYK-3.1 Cmocoben  ycraHaBnuBaTh  pa3Hble  BHIBI
KOMMYHHKALUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMaIIbHYIO U JP.)

VYK-3.2 BzaumoneicTByeT ¢ OpPYrMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a1a4u

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VYK-6.1 Ormpenenser nOpUOPUTETH MPOGECCHOHATBHOM
JEATEIIbHOCTH M CHOCOOBI €€ COBEpLICHCTBOBAHUS Ha
OCHOBE CaMOOLICHKH

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITEIbHOCTE B PEIICHUH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne  IJIsl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHBIC TpeOoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAyYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOEKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PEICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH




OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU

u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWHW, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHABHON NeITeTbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CmocobeH pemath TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

OIIK-5.2 OOnamaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IpeAMETHOH 00IacTH

[IK-3.1 3naer npuHUMIB pabOThl M AMANA30HbI PabOUYMX
[apaMeTpoB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

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

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cmocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUIUIMHBL «BBenenue B npoBoe MPOU3BOJICTBOY» 00YUAIOIIHIACS JOJKCH:

3HATb:

* OCHOBHBIE NMPUHIUIBI CTAHAAPTU3ALMHU, PETYIHPYIOIINE MPOLEecC W MOAXOAbl K MPOEKTUPOBAHUIO,
obOecreunBaronIie CKBO3HOH U IICIIOCTHBIA UK TH3aiHa;
* JOCTYNHbIE U 3PPEKTHBHBIE MHCTPYMEHTHI MPOEKTUPOBAHMS (MOJETHPOBAHUS), MAaKETHPOBAHUS,

MNPOTOTHUIIMPOBAHUA U ITPOU3BOACTBA,

* MPUHIHMILI Oe3omacHo W APQPEKTHBHOH pabOTHl HA COBPEMEHHOM IU(GPOBOM W aHAJIIOTOBOM

000pyI0BaHNH;

* BOBMOXHOCTHU U OIrpaHUYICHHA IPUMCHCHU S Pa3JIMIHbIX TeXHOJ’IOFHﬁ;
¢* MHCTPYMCHTBI p€ain3allvi MPOCKTHOI'O MOAX0Aa K PCIICHUIO NMHKCHCPHBIX 3a/4a4.

yMeTh:

° 3(1)(1)6KTI/IBHO NOPpUMCHATL CBOU 3HAHUA [UIA PCIICHHUA 3a1a4d TpaHC(i)OpMaLII/II/I nacu B TOTOBEIN

MaTrepuaibHbII IPOAYKT;
* KOMOMHHMpOBaTb IPHUMEHEHHUE
MOCTaBJICHHOM 1IN,

¢ MPAKTUYCCKHU pPCaIM30BLIBATH IIOJYUCHHBIC HABBIKHM  JIA B1>160pa TGXHOJ'IOFI/II\/’I,

Pa3INIHBIX TEXHOJIOTHI JJIA

3((HEKTUBHOTO  JOCTIKEHUS

OCBOCHUA

HWHCTPYMEHTOB MOZEJIUPOBAHUS, MAKETUPOBAHUsL, IPOTOTUIINPOBAHUS U IIPOU3BOJCTBA;
* (hopMynHMpoBaTH MPOEKTHBIEC 33Ja4l U MPHU HEOOXOIMMOCTH UCKaTh AONOJIHHUTENbHYIO HH()OPMALIUIO

U UX pEIICHU.
BJA€Th:

¢ HAaBbIKAMH TCXHUYCCKOTO 3CKU3UPOBAHHS, KOMIIBIOTCPHOI'O MPOCKTUPOBAHHA B CAD-cucremax u

pabotel B CAM-cucremax;

* HaBBIKAMH IPUMEHEHHS TEXHOJIOTHH MaTepHaJIOB; IPOCTON M MPOJBUHYTOH 00paOOTKH MOJICIBHBIX U
(YHKIIMOHANIGHBIX MaTepualioB Ha (pe3epHbIX W ToKapHbix craHkax c UYITY; sddexkruBHoiM
HacToIbHOW 3D mevaTH; U3roTOBJICHUS MEYaTHBIX TUIAT ¥ MOHTA)Ka 3JIEKTPOHHBIX KOMIIOHEHTOB;

* HaBbIKAMH Pa0OTHI HA COBPEMEHHOM ITM(PPOBOM H aHAIIOTOBOM 000PYIOBAHUH.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymmii KOHTPOJb OCYHIECTBISACTCS B (OpME JOMycKa K MPAKTUYECKUM 3aHATHUSIM, OIICHKU
pe3yabTaToOB CaMOCTOSTENIbHO paldOThl HAJ WHAWBUAYAIbHBIM 3aJaHUEM MO KakAOoil Teme u
MPE/ICTaBICHHS TIPOCKTHOTO MPEATIOKEHHS IO UTOTaM Kypca:

1. Jlomyck K NpPaKkTHYECKOMY 3aHATHIO II0 pe3ylbTaTaM CaMOIOJATOTOBKU OOydaroIlerocs K
NPaKTHYECKOMY  3aHATHIO 110  COOTBETCTBYIOIIEH  TeMe,  BKIIIOYAIOIIEH  MPOXOXKICHUE
OHJIAH-TECTHUPOBAHUS C MCIIOIB30BaHUEM IIIaT(OpMBI Ims.mipt.ru

2. KpurepuaibHOE OIICHUBAHUE CAMOCTOSTEILHOM PadOThl 00yUarOIIEerocs 0 COOTBETCTBYIOIICH TeMe.
HTorom camocTosTenbHONW paboThl 00yYaIOIIErocsl B XO€ KaXKI0TO 3aHATHS SIBISETCS 3aKOHYEHHBIH
MPOTOTHIT JETAJIHA/IEKTPOHHOTO YCTPOMCTBA, M3TOTOBJICHHBIA TPU MOMOIIM H3y4aeMOW TEXHJIOTHHU.
Pabora oOy4amierocs orjernBaetcs o 10-0aibHON MIKaJIe COTTIACHO KPUTEPHSIM OIICHOUHBIX CPEJICTB,
OLICHKa BHOCUT BKJAJ B HTOTOBYIO OIIGHKY 3a KypC, PAacCUMTBIBAEMYIO IO METOJY CpEIHETO
apru(METHUECKOTo (32 MPAKTUYECKUE 3AHSITHUS).

3. TlogroroBka M 3amuTa MPOEKTHOTO MPEIVIOKEHHS IS peanu3anuy (perieHus) KOMIUIEKCHON
MH)XEHEPHOM WM HCCIIENOBATENIbCKOM 3a1aud C UCIIOJIB30BAHUEM ITPAKTHUYECKUX 3HAHWWA, YMEHUU U
HaBBIKOB, ITOJYYCHHBIX B XO/I€ OCBOCHUS TUCLIUILTUHBI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITpomexxyTouHast aTTecTalys MPOBOAUTCS B (hOPME YCTHOTO ONPOCA C yYETOM PEe3ylbTaTOB TEKYILETO
KOHTPOJIA B CEMECTPE.

[lepeueHp TUMOBBIX KOHTPOJIBHBIX BOIPOCOB:
. Knaccudukanus, HazHaueHue u GyHKLIHOHATIBHBIE BO3MOKHOCTU coBpeMeHHBIX CAIIP.
. OcHoBHbie onsATus 1 TpedoBanus crannapros [OCT ECK/I.
. [Ipunnuns! 3 PeKTHBHOTrO MPOEKTUPOBAHUS.
. [IpyHIUIBI TapaMEeTPUUECKOTO MOACTUPOBAHNS.
. Crapmaptuzanusi, yHUpHUKAIKUA U B3aUMO3aMEHIEMOCTb B IPOSKTHPOBAHUH.

1
2
3
4
5
6. OCHOBHLIG ITIOHATHSA KOHCYHODJIEMCHTHOI'O aHaJ113a. CGTOLIHaSI CXOOUMOCTD.
7. Texnonornu MMPOU3BOACTBA U NTPOTOTUIIUPOBAHUS, TCXHOJIOTUYCHOCTD IIpOoLEccCa pa3pa60TKH.
8. TexHOIOrNM U3rOTOBIECHHUS ITEYAaTHOU IUIATHI 1 MOHTAaXKa QJICKTPOHHBIX KOMIIOHCHTOB.

9. IloHgaTHE TEXHOJIOTHHA KOMIIBKOTCPHOT'O ITPOCKTUPOBAHMUA.

1

0. IlonsTHe "ynpaBneHre MPOEKTOM U KOHTPOJIb Bepcuid”.

Kputepun onennBanus

Ornenka «OTIINYHO (10)» BBICTABIIAETCA CTYIICHTY, [I0Ka3aBILIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHBIC, IITyOOKHE 3HAHHs yU4eOHOH MporpaMMbl AUCUUILTUHBI, 8 TAKXKE YIUTHIBAIOTCS
pe3yabTaThl CAAYN KaXK10H TeMBI;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MpPOBAaHHbBIE, IIIyOOKHe
3HaHUS y4eOHOW MPOTrpaMMbl TUCIHUILINHBI, 8 TAKXKE YUUTBHIBAIOTCS PE3YyNbTaThl CAaYH KaXKI0H TEMBI;

OLIEHKA «OTAMYHO (8)» BBICTABIAETCS CTYIACHTY, IOKAa3aBIIEMy CHCTEMAaTU3MPOBAaHHBIC, 3HAHUS
y4eOHOM IpOorpaMMbl, @ TAKXKE YUUTHIBAIOTCS PE3YJbTaThl CIAUN KaX 10U TEMBI;

OLIEHKa «XOpoIlo (7)» BBICTABIISETCS CTYACHTY MO Pe3yJIbTaraM CHAaHHBIX TE€M, €CIIM OH TBEPAO 3HAET
Marepuaj, IpaMOTHO U II0 CYLIECTBY H3JIaraeT €ro, yMeeT IIPUMEHATh I0JyYeHHbIC 3HAHUSA Ha
MIPaKTUKE, HO AOITyCKAET B OTBETE WM B PEIICHUH 3a7]a4 HEKOTOPBIE HETOYHOCTH;

OLIEHKa «Xopollo (6)» BbICTaBIsE€TCA CTYAEHTY IIO pe3ylbTaraM CAAHHBIX TEM, €CIM OH 3HaeT
MaTtepuaj, MO0 CyIIECTBY HM3JaraeT €ro, yMeeT NPUMEHATh IOJIYYEHHBbIE 3HAHWS Ha MPaKTHKE, HO
JIOITyCKAeT B OTBETE MHOTO HETOUHOCTEH;



OLCHKA «XOpouio (5)» BBICTABJIACTCA CTYACHTY IO PE3yJibTaTaM CAAaHHBIX TCM, CCJIN OH 3HACT MAaTCpHaJI
OK3aMCHAIlMOHHOT'O 6I/IHeTa, usjiara€t €ro, ymeeT NnpUMCHATDH IOJYUYCHHBIC 3HAHUA Ha IIPAKTUKE, HC
AO0IMIYCKAacCT B OTBCTC FPY6BIX OHII/I60K;

OLICHKA «YIOBJIICTBOPUTEIBHO (4)» BBICTABISETCS CTYIEHTY IO Pe3yJIbTaraM COAHHBIX TEM, a TaKKe,
€CIIM BO BpeMs OTBETa OH IOKa3aj (pparMeHTapHBIN XapakTep 3HaHHH, HEIOCTaTOYHO IMpPaBMIIBHBIC
($bopMynupoBKH 0a30BBIX TOHITHH, HO MPHU 3TOM OH BJIAJEET OCHOBHBIMH pa3ieiaMu y4eOHOH
IPOrpaMMBbl, HEOOXOJUMBIMH JUIS JalIbHEHIIEro o0y4eHus;

OLICHKA «YyIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYIEHTY IO Pe3yJIbTaraM COAHHBIX TEM, a TaKxKe,
€CJIM BO BpeMsl OTBETa OH IIOKa3aJl pa3pO3HEHHBbIM XapakTep 3HAHUM, HEAOCTAaTOYHO IPaBUIIbHBIE
¢opmynupoBku 0a30BBIX MOHATUH, HapyLIEHHE JIOTHYECKOW IOCIEJOBAaTEIFHOCTH B H3JIOKEHUH
IPOTrpaMMHOTO MaTepHaja, HO IPU 3TOM OH BJaJeeT OCHOBHBIMH paseiaMu y4eOHOW MporpamMel,
HEOOXOAMMBIMHU 17151 JasibHEimero o0y4eHns 1 MOXET NPUMEHSTh IOIy4YeHHbIE 3HAaHHUA 0 00pasily B
CTaHJAPTHOU CUTyalluu;

OLICHKA «HEYJIOBJIETBOPUTENBHO (2-1)» BBICTaBISAETCA CTYACHTY IO pE3ylbTaTaM KOHTPOJBHBIX IO
pe3ynbTaraM CAaHHBIX TeM, a TaKXke, €CIM BO BpeMs OTBETa, OH MOKa3aJl, YTO HE 3HAeT OOJIbLICH YyacTu
OCHOBHOTO COJep)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHbIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JudepeHnrpoBaHHbIN 3aUeT MPOBOAUTCS 110 UTOTaM TEKYIIeH yCIeBaéMOCTH: TI0 Pe3yibTaTaM CIadu
paboThl O KaXKAOH TeMe, BBIIOIHEHHUS! KypCOBOTO IPOEKTa, a TaKkKe, IPU HEOOXOAUMOCTH, YCTHOTO
ompoca. Ecmm  pesynbratoM  BBINOMHEHUS  JIaOOpaTopHOM  paboOThl  ABJISIETCS  OLICHKA
HEYJIOBJICTBOPUTEIBHO MJIM OLCHKA OTCYTCTBYEeT II0 YBaXXHTEIbHOH mNpHuuHE, oOydaromemycs
Ha3HA4YaeTcs JOMOJIHHUTENbHOE BpeMs, B TEUCHHE KOTOPOrO OH JOJDKEH BBINOJIHUTH 3aJaHUE IO
MIPOITYIIIEHHOMN TEME.



