M TR B HAYKS ”ﬁb%aicmlaro OBPA30BAHHSI POCCUIICKOW ®EIEPAIINH
®KO: Knoukos tOpwit Cepreesuy QenepanbHOE roCy1apCTBEHHOE OIOMKETHOE
flonxsocte: u.0. pexropa OpasoBatellyHOe YUpEXkK/IEHHE BRICLIET0 00pa3soBaHus

[ata nognucanus: 07.05.2024 16:41% - .
Vikanssviit nporparsi GHEOMEHCKUI MHIY CTPHAJIbHBIA YHUBEPCUTET»

4e7c4ea90328ec8e65c5d8058549a2538d7400d1

YTBEPKJIAIO
[Ipencenarens KCH
— = H.C. 3axapos
« j/ 3./ &7'}7 2021 E:
PABOYAS ITPOTPAMMA

JAUCIUIIIIUHBI: HpOTOTHHHpOBaHHG I[IPOMBIIIIICHHBIX 00BEKTOB

cnenuanbHocTh:  23.05.01 HaseMHBlE TpPaHCIOPTHO-TEXHOJIOTHUYECKHE
CpencTBa

cneumanusanys: Ilo[beMHO-TPaHCIIOPTHLIE, CTPOHTENBHBIE, NOPOIKHEIE
cpencTsa U 0bopyaoBaHHe

bopma obydeHns: ouHas



Paboyas mporpamma paspaboTaHa B COOTBETCTBHH C YTBEPIKIEHHBIM YYEOHBIM IUIAHOM OT
30.08.2021 r. u tpebosanusimu OIIOIT cnenuansnocta 23.05.01 HaseMHbIe TpaHCIOPTHO-
TEXHOJIOTHYECKHE CpefcTBa crenuanusanus I[loabeMHO-TPAHCIOPTHBIC, CTPOUTEIBHEIE,
JOpOKHBIE cpejicTBa ¥ 0DOpyZOBaHME K  pe3ynbTaraM  OCBOCHHS — JIUCLHILIMHBI
«ITpOTOTHNHPOBAHHE TPOMBIIILIEHHBIX OOBEKTOBY.

PaGouas nporpamma paccMOTpeHa

Ha 3acenanuu Kadeaps! [puknanHoi MexaHuKH

ITpotrokon Ne / ot «3/ » 04 2021 r.
0 )
Basenyromuii kadenpoii M ke IO.E. SIxy6osckuit
COTJIACOBAHO: /
PykoBoauTtens 00pa3oBaTeIbHON NPOrPaMMEI () /ﬁ, T.M. Manpspos
A T

«?l» Y 2} 2021 r.

Pabouyto nporpamMmy paszpabotait:

—
noueHT kadeaps! [IM boienke T.B m/'/’ il
v




1.

]_le.]'ll/l H 3aJa4YH1 0CBOCHUHA IlHCIIHHJII/IHLI/MOIlyJIH

Hens qucrummuabl/Monyst: [loaroroBka kBaauUIMPOBAHHBIX KAAPOB ITOCPEICTBOM

dopmupoBanus y

oOyJarmuxcs

YHUBEPCAIbHBIX,

o0menpopecCHOHANBHBIX U

po)eCCHOHANIBHBIX KOMIETEHIIUH B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO B obmactu
KOMITBIOTEPHOTO MOJICIIMPOBAHUS U aIIUTUBHBIX TEXHOJIOTUH, a TAK)KE PA3BUTHS JIMYHOCTHBIX
Ka4yeCTB, MO3BOJIAIOLIUX PeaIn30BaTh CHOPMUPOBAHHBIE KOMIIETEHIIMH B MpodeccrnoHalbHOI

IEeATEILHOCTH.

3&,[[3‘11/1 ,I[I/ICI_[I/IHJ'II/IHBI/MOIIYJ'IH - YMCHHUEC [TPUHHUMATh PEHICHUS B CIIOKHBIX IIPON3BOJACTBCHHBIX

CUTyalUsIX;

- YMEHHE ONTHUMH3UPOBATh U aBTOMATHU3UPOBATH MIPOIIECCH TPOCKTUPOBAHKS OOBEKTOB;

- BIIaJICTh COBPEMEHHBIMH a/TATUBHBIMU TEXHOJIOTUSAMH U cpeacTBamu 3D neyatun
HEOOXOAMMBIMH TIPHU pa3paboTKe MPOTOTHUIIOB JeTAICH U COOPOYHBIN STUHUIL;

- BJIQJIETh METOJAMHU I€OMETPHYECKOTO MOJCIMPOBAHMS M3ACIUA U TeXHoiorusmu 3D

[IEYaTH,

2. MecTo ucuuiimHbI/MoayJisi B cTpykrype OITOII BO

JucuumnnyHa OTHOCHTCS K DSIIEKTUBHBIM JUCHMILUIMHAM o00s3aTeabHOM dYacTH bioka 1

y4eOGHOro IIaHa.

Heo6X0MMBIMHU yCITOBUSIMHU TSI OCBOSHUS! TUCIUTLIHHBI/MOIYJISI SIBIISTFOTCSL:

3HaTh: 3JICMEHTHI HH)KEHEPHOH TpaduKH, OCHOBBI T€OMETPHYECKOTO MOJICTTHPOBAHUS,
IIPOrpaMMHBIE CPeJICTBA KOMITbIOTEPHOU IpaduKy;
— METOAUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETICH TUIIOBBIX JETajeH;

YMeTh: UCIIOJIL30BaTh JJIS peUICHUA 3a/la4 MCTO/IbI HHH(eHepHOﬁ IeoOMCTpHUH, CpCaACTBA

TCOMETPHUICCKOI'0O MOACITIUPOBAHU.

Brnaners: HayabHBIMHM HaBBIKAMU Pa3paOOTKU 3JIEKTPOHHBIX MOJIEeH neTane;

— HaBbIKaMH YTCHUA KOHCTPYKTOPCKUX, TEXHOJOTHYCCKUX U APYTUX SJICKTPOHHBIX

JIOKYMEHTOB.

CouepmaHHe }Z[I/ICHI/IHJ'II/IHBI/MOI[YJIH ABJIACTCA JIOTUYCCKUM TMPOJOJDKCHUEM COJACPIKAHUA

JAUCHUITIINH HaqepTaTem,Haﬂ TCOMCTPpUS U KOMIIBIOTCPpHAA r‘pa(bm(a " CIIYXXUT OCHOBOM JJIs1 OCBOCHUA

nuctuiinH [IpoekTHas nesatenbHOCTh, CHCTEMBI HCKYCCTBEHHOTO MHTEIIEKTA.

3. Pe3yabTaThbl 00y4eHHUsI 10 JUCHMILIHHE/MOIYJIIO

[Tpouecc n3yueHus: JUCHMILIMHBI/MOYJIsl HarpaBiieH Ha (OPMUPOBAHUE CIIETYIOIINX

KOMIIETCHITAH:

Tabmua 3.1

KOH 1 HAMMCHOBAHUC

KO,Z[ U HAMMCHOBAHUC
HHAWKATOpa JOCTHIKCHUA

KOI[ 1 HAUMCEHOBAHUE pE3yJibTaTa 06yq€HH$I Io

CHUCTEMHOI'0 II0JaXO0Ja,

pobJIeMHOI cuTyaruu (3agadn),

KOMIIETSHITNH xommerenn (VIK) JUCITUTUTHHE (MOJTYITIO)
VK-1. Cnocoben | YK-1.1. Awanmsupyer | 3Hath: 31  OCHOBHBIE 3aKOHBl ~T'€OMETPHYECKOIO
OCYIIECTBIIATD npoOIeEMHYIO CUTyaluio (3amady) | GOpMHPOBaHMS IOCTPOSHUS M B3aUMHOTO IIEPECEUCHHS
KPUTHYECKHI aHamu3 | U BbLeNseT  ee  0a30Bble | MOJEJIEH NPOCTPAHCTBA
MIPOOIEMHBIX cocrapigone. PaccmarpuBaer | YMmers: Y1  wucnonp3oBaTh  rpadUdeckne  METOIBI
CUTyallUii Ha OCHOBE | pa3iMyYHbIe BapUAHTHl PELICHHS | MOJAEIMPOBAaHHMSA OOBEKTOB IIPOCTPAHCTBA, pEIIATh

MHXCHCPHO-TCOMETPUICCKNE 3a1a91

COBOKYIMHOCTb B3aUMMOCBA3aHHBIX

BEIPa0AaThIBATh paspabaTbiBaeT anropuTMsl HX | Brmagets: B1 cnmoco6amu m306paxeHus MoOBIX MOAENEH

CTpaTeruio IeHCTBUN peam3alyy. IPOCTPAHCTBA Ha IVIOCKOCTH M B IPOCTPAHCTBE

VK2, Crocoben VK-2.1. ®opmynupyer B pamkax | 3Hate: 32 CHOCcOObl  MOCTPOEHMsI TpadUUECcKOTo
MOCTABJICHHOM LeIM  IPOEKTa | U300paKeHHWs Ha IJIOCKOCTH M B TPEXMEPHOM

YIPaBIATh HPOEKTOM

MPOCTPAHCTBE C MOMOIIIbIO KOMIBIOTCPHBIX TEXHOJIOTUI




KO}_I 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kox u HanmeHoBaHUe
WHIUKATOpa TOCTHKCHUS
xomrereHIun (MJIK)

Kon n HaumeHOBaHME pe3yiibTaTa 00yUeHHUS Mo
JIUCITUTUTHHE (MOTYJTIO)

Ha BCEX OJTamax €ro
KU3HCHHOI'O ITMKJIa

3a7a4, O0O0ECIIEUYMBAIOIIUX €€
IIOCTIYKEHHE. Omnpexenser
OKHJIaeMbIE PE3YJIbTATHI PEILICHUS

Ymets: Y2 npoeKTHpoBaTh 0OBEKTHI 000 CI0XKHOCTH
B JBYXMEPHOM U TPEXMEPHOM IIPOCTPAHCTBE € TOMOILBIO
KOMIBIOTEPHBIX TEXHOJIOTHI

BBIIEJIEHHBIX 3aa4.

Brnagers: B2 HaBpIkaMH TIOCTPOCHHUS M300paKCHUH
TeXHUYECKUX u3fenuii, odopmieHns dYepTexedl ¢
MOMOIIBI0 KOMIBIOTEPHBIX TEXHOJIOTHH

VK-2.2. TlpoextupyeT peuieHne
KOHKPETHOM  3aJaud  IPOEKTa,

3rate: 33 neicTByrOmUE CTAaHAAPTHL, MOJOXKEHUS II0
opOpMIICHHIO  TPOGKTHOH W KOHCTPYKTOPCKOH
JIOKYMCHTAIHH

BBIOHMpast ONTUMAaJIBHBIN CIIOCO0 ee
peleHus, UcxXons u3
JEUCTBYIOIUX MPABOBBIX HOPM U

VYMeTh: Y3 BEIIONHATH YEPTCIKH, DJICKTPOHHLIC MOJACIIN
neTajel U U3ACIUM B COOTBETCTBUM C Tpe6OBaHI/IHMI/I
,HeflCTByIOIIIHX CTaHJapTOB

HMEIOLUXCS pecypcoB u
OrpaHUYEHUN

Brnaners: B3 HaBbIkaMu COCTaBIEHUS] KOHCTPYKTOPCKOM
JOKyMEHTallud C  HCHOJIb30BaHUEM  IPHUKIIAJHOTO
MPOTrPaMMHOT0 00eceYeHUs!

4. O0beM JUCHUNIMHBI/MOTYJIA

OOmuit 00BeM TUCIUTUTHHBI/MOTYIISL COCTABIISET 3 3aUeTHBIX enuHull, 108 qacos.

Tabnuua 4.1

dopma Kypc/

o0ydeHUst | cemecTp

AyIuTOpHBIC 3aHATHUS / KOHTaKTHAs

pabora, ydac.

®opma
CaMocTosTeNnbHas

[IpakTuueckue
3aHATUSA

Jlexkuun

JlabopatopHsie
3aHATHSA

IIPOMEXKYTOUHOM
paborta, gac.
aTTecTaluu

oy4Has 2/4

16 -

32

60 3a4er

5. CTpyKTYypa U cofep:KaHHe AU CHUILTUHBI/ MOXYJISt

5.1. CTtpyKTypa JUCUMITIIMHBI/MOTYIISL.

ouHas ¢opma odyuenus (OPO)

Tabmuma 5.1.1

AynutopHsble
CTpyKTypa JUCHUILUTHHBI/MOTYJIS Bce
Ne 3aHATUSA, Yac. CPC, o Kox WJIK OreHoYHBIE
/ H . ’
i OMEp HaunmenoBanue pazgena JI. | Hp. | JIab. ac yac. cperorsa
pasnena
VKA 3ammura
1 1 3D moaenupoBaHue 8 - 16 30 54 VK-2.1 na6§p ;TOp
VK-2.2 °
paboTsl
IIpoToTunupoBanue an 3amura
2 2 8 | - | 16 | 30 | 54 | VK21 ”a6°f)";”°p
HOM
VK-2.2
paboTsl
Kypcogast pabota/mipoext (npu nanuvuu ¢ Y11) - - - 00 00
3aver/3K3aMeH - - - 00 00
Uroro: | 16 - 32 60 108

3ao0unas popma obyuenus (3@0) ne peanuzyemcs




ouHO-3a04Has popma obyuenus (O3DO) ne peanusyemcs

5.2. Coneprxanue JUCUUTUTMHBI/ MOTYIIS.

5.2.1. Coneprkanue pa3nesaoB AUCIUIUTHHBI/MOTYIIS (TUIAKTUUECKUE SIMHULIBI ).

Pasnen 1. «Haumenosanue paszoena». Junaxtuueckas eauHuna. Jlumaktuyeckas
enuHMIa. JlugakTruaeckas eIMHULIA. U M.0.
Pasnen 2. «Haumenosanue paszoena». unaxtuueckas eauHuna. Jlumaktuyeckas
enuHMIa. JlugakTuaeckas eIMHULIA. U M.0.

(Ilpueooumcs noaHvIll nepeueHb OUOAKMUYECKUX eOUHUY (NpeoMemHublx mem),
nooneNcawux 0053amenrbHOMY YCE0CHUIO 8 PAMKAX OAHHOU OUCYUNIUHBI/MOOYIA U NPOBEPKe
npu npogedeHuU KOHMPOIbHO-0YEHOUHBIX MEPONPUAMUL, CIMPYKMYPUPOBAHHDIL NO PA30ENdAM
OUCYUNTUHBL/MOOYIS).

5.2.2. Conepsxanue AUCUUIUIMHBI/MOAYIIS M0 BUAaM YU4eOHBIX 3aHSATHI.

JIeKIInOHHbIE 3aHATHA

Taomuma 5.2.1

Ne i/t

Homep pazaena nucuuIivHbl

O0mbeM, gac.

(010]0)

3®0

0300

Tema nexuyu

CoBpeMEHHBIX  TEXHOJOTMH  TpEXMEPHOTO
MOJEIUPOBAHUS u JlaIbHEUIETo
MPOTOTUIHPOBAHUS U3JIENUN. ABTOMATH3AIUSA
KaK IIpOLECCOB IPOEKTHPOBAHMS, TaK H
U3TOTOBIICHHS U3JEIUIL.

DNEeKTPOHHAS MOJETH JeTaJH
3D MonemupoBaHHWE THIIOBBIX JeTaled C

HCTOJb30BaHue rpaduueckux cuctem Kommac
3D, Solid Works

TpexmepHoe MO/ICJIIPOBAHHUE Jerainei
CIIOKHOI (POPMBI.

aﬂeKTpOHHaH MOACJIb U3CTTHA

OneKTpOHHAas MOJIeb COOPOYHOM
€JIMHUIIEI.

TepmuHONOTHS U KIIaCCUPHUKALIUS
HcTopuueckue npearnochulKy MOsIBICHUS
afauTHBHBIX TexHonoruid. OCHOBHEIS
TEXHOJIOTMH U3TOTOBJIEHUS IIPOTOTUIIOB.

XapakTepucTHKa peIHKa af-TexHomorui

MarmmmHs 1 060py/JOBaHUE AT BBIPAIHBAHUS
MeTaUTHYecKuX u3aenuii , rpymma bed deposition,
rpymma direct  deposition

A,HHI/ITI/IBHI)IQ TEXHOJIOTUU U 6LICTpOC
nporotunupobanre. OCHOBHBIC TEXHOJIOTUH
3D-meuarw.

Texuonoruu HUHTCJUICKTYAJIBHOT'O
IMPOCKTUPOBAHUA U IIPOTOTUITMPOBAHUSA C

ucmonb3oBaHueM 3D-ipuHTEpOB.

Hroro:

16




THpaxmuueckue 3anamus yueOHbIM NIAHOM He NPedyCMOmMpeHbl

JlabGoparopHbie padoThI

Tabnuua 5.2.2

Ne i/

Howmep paznena
JVICIUTITHHBI

O0beMm, gac.

0®O0 | 300 | 0300

HaumenoBanue 1abopaTopHOl paboThI

Kypc (yposens) 1

- Kommnac,

I'eomerpuueckue
Solid Works.
MOJIeNICH TUIOBBIX JeTalIeh

NpuMHTHBBL  Taketa 3D
®opmuposanue 3D

®opmumnpoBanne 3D wmopeneit meramedt co
CJIOKHOW reoMeTpuei

CIAHUHHNIIBI

3D mMopmenmpoBaHUUE

neraneii  cOOpOYHOI

COopka M3Jenusi C UCIOJIb30BAaHUEM MOJEJIeH
JieTajei BXOISIUX B COOPOYHYIO €AUHUILY

PaspaboTtath mpOTOTHI H3IAETAHsA COOMIOAAN
TpeboBanus 3D mevyatu

Co31aTh IPOTOTHIT U3/ENHUS TI0
- MPEATI0KEHHOMY 33JaHHUI0, U3TOTOBHUTH HA 3D
NPUHTEpE BBITONIHS TpeboBanus 3D neuatn

neuatu. PI'P

Hcnonp3ys cxeMy U onvcaHue U3aeius,
- pa3paboTaTh MPOTOTHII, UCIIONL3Ys cpencTa 3D

PazpaboTaTs NpOTOTHI M3ETHS BHIOIHASL
TpeboBanus TpedoBanuii 3D neuyaru. [IpoBepka
- T€OMETPHH AETANH, OL[EHKA IPTOHOMHUIECKUX
KauecTB, IPOBEPKA COOMPAEMOCTH U
KOMIIOHOBOYHBIX PEIICHU.

Co3naHue HHTEpaKTUBHBIX,
JIeTaJTM3UPOBAaHHBIX IPOTOTHUIIOB, JOCTYITHBIX
BCEM YYaCTHHUKAM IIPOEKTA C BO3MOKHOCTBIO
OIlepaTHBHO BHOCUTh H3MEHEHUS

Hroro:

32

CamocrosTeabHas paﬁoTa CTyACHTA

Tabmuua 5.2.4

Homep

O0beM, yac.

paszena
JAUCLHUIIJINHBIL

0P0

300

0390

Tema

Bug CPC

1 8

®dopMupOBaHHE 3D
MOJIEJIEH THUIIOBEIX JIeTaleH

IToaroroBka k 1abopaTopHOH
pabore.

dopMunpoBaHue 3D
Mozenen JeTanen co
CJI0KHOM reoMeTpue
Odopmienne
nabopaTopHOi paboThI

IoxaroroBka
71abopaTopHBIM paboTam

®opMmupoBaHue  Mojenen
JeTajiel  BXOAAIINX B
coopounyro emunmiy 1
CJIOYKHOCTH, paspabotka

MIPOTOTHUIIOB

CamocTosTEIbHOE
BeinosiHeHue 3D Moaeneit
MPOCTHIX JIETaleH BXOIIIINX B
cOOpOYHYIO €MHUILY




Co3znathb MIPOTOTHITHI
neTanei cOopouHOit
€NVHALGI 2  CIOXHOCTH, Tloaroroeka k cbopke
n3rotoButh Ha 3D mpuHTEpE H3ACIHA
4 1 Brinonnenue monenei ¢
BBHINOJNHASL TpeboBanus 3D
Hcoiabp3oBanueM Ha 3D
neyatu. CBepka reoMeTpuu
. neyaTtu
JeTajei, OIIeHKa
SPrOHOMHYECKUX KauecTB
3D-cbopka  m3zmemust B I[pexBapurensHas cOopka
cucreme Solid Works mmu | usgenns ¢ ucrionssoBanuem
5 1,2 Kommac. ITpoBepka peabHBIX JeTaneit
co0MpaeMoCTH u
KOMIIOHOBOYHBIX PEIICHIH.
Pa3paborath MPOTOTHII Ioxroroska k PT'P.
6 1, 2 10 u3aenusa CIIOKHOMN (l)OpMLI Brmonnenne Ha 3D
NIpUHTEPE
Hcnonp3ys cxeMy u
oIHCcaHue n3eNus,
7 19 10 paspaboTaTh MPOTOTHII, Brimonuenne wa 3D
’ cobmronast TpeboBanus 3D HpUHTEPE
reyary.
HUroro: 60

5.2.3. IlpenogaBaHue IUCHUTUIMHBI/MOAYISL BENETCS C TPUMEHEHHUEM CIICHAYIOIINX

BHUI0B 06paSOBaTeJ'IBHBIX TEXHOJIOTHI:

- BU3YyaJIn3alud yqe6H0ro Marcprajia B PowerPoint B JAHUAJIOTOBOM PCIKUME

(J'IeKI_II/IOHHHe BaHHTI/ISI);

- paboTa B MaJIbIX Ipynnax (MIpakTUYECKUE 3aHATHUS);

- pa3z00p NPaKTUUECKUX CUTyalUH (TPaKTUUYECKUE 3aHSTHS).

6. TemaTHKa KypCOBBIX pad0T/IPOEKTOB
«Kypcosvie pabomul/npoexmoi yueOHbIM NAAHOM He NPedyCMOmpensl»

KoHTpoJibHbIe padoThI
Konmponvhvle pabomot yueOubiM n1aHom He npeoycmompensl

8. OueHka pe3yJIbTATOB OCBOEHHS IHCHUILIMHBI/MOIYJIfA
8.1. Kputepun orieHuBaHUs CTETIEHU MOJHOTHI U Ka4eCTBa OCBOEHHUS KOMIIETEHIIUN B

COOTBCTCTBUH C IINIAHUPYCMbBIMU PC3YJIbTaTaMH O6yquI/I$I IMPUBCICHLI B HpI/IJ'IO)KCHI/II/I 1.
8.2. PelituHroBas cmcrema OLCHUBAHUA CTCIICHU IIOJJHOTBI M KadC€CTBaAa OCBOCHUIA

KOMIIETEHIIMH O0O0y4aronuxcs OYHOM, OYHO-3a0YHOW (nmpu Hanuuuu) ¢GOpMblI 00ydEHUS

npejcTaBieHa B Taduie 8. 1.

Tabmuia 8.1
No i/ | Bunsr mepornpusiTuii B paMKax TEKYIEro KOHTPOJIS | KonmaectBo 6amion
1 Texymas aTrecTaus
1 3amuTa 1abopaTopHOi paboThI 20
HNTOT'O 3a nepByro TEKYIIYIO0 aTTECTALUIO 20

2 TeKyIIas aTTeCTaIs




2 3amura 1ab0paTopHOl paboTHI 20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALMIO 20
3 Tekyruas aTTectanus
3 3amuTa nabopaTopHO paboThI 20
UTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIIIIO 20
4 3ager 40
BCET'O(100

9. Y4uebHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 0O0ecedyeHUe TUCITHIIIMHBI/ MOLY ISl
9.1. IlepeueHpb peKOMEHIyeMOH JIUTepaTyphl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble TpodecCHOHANbHBIC 0a3bl JaHHBIX W WH(OOPMAIMOHHBIE
CIIPABOYHBIC CUCTEMBI:

https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/

9.3. JIutieH3MOHHOE ¥ CBOOOHO PaCIpOCTpaHsIeMOe MPOrpaMMHOE OOecTieueHue, B T.4.
OTEUYECTBEHHOT'O MTPOU3BOJICTBA(NEpeUUCIUMD).
He UCNOIb3Yemcs

10. MarepuajabHO-TeXHHUYECKOE ODecnevyeHne TUCIHIIMHBI/ MOTY IS
[TomemieHnust sl TMPOBEACHUS BCEX BHUJIOB pabOTHI, MPEIYyCMOTPEHHBIX Y4EOHBIM
IJIaHOM, YKOMIIJICKTOBAHbI HCO6XOIH/IMBIM O60py,I[OBaHI/IeM U TCXHUYCCKMMH CPCACTBAMH
00y4eHusI.

Tab6muna 10.1

Ne Ilepedyens 060pyHOBaHUS, HEOOXOIUMOTO IS IlepedeHp TEXHUYECKHX CPEACTB O0YUEHHS,

/o OCBOCHHS JUCIUTUTAHBI/ MOLYJIS HEOOXOIUMBIX 11 OCBOCHUS TUCIUILIHHBI/ MOYJIS
(meMOHCTpaIOHHOE 000PYIOBAHIE)

Komrutekt  MyJapTUMEIMHHOTO  000pYHOBAHUS:
1 3D-ckanep MPOEKTOp, 3KpaH, KOMIBIOTEp, aKyCTHYecKas
cucreMa. JIokasibHas ¥ KOPIOPAaTHBHAS CETh.

JlaGopatopust «Jletamu Mamun

ANSYS Mechanical

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K JJa0OPATOPHBIM 3aHATUSIM.
Baxxnoli ¢opmoii camMoCTOATENTFHON pabOTHl CTYJEHTA SBJISICTCS CHCTEMaTHYecKas U

IUIAaHOMEpHAs TOATOTOBKA K JlabopaTopHOMy 3aHsATHIO. [locie JeKIuM CTYIeHT JOJIKEH
MO3HAKOMHUTBCS C IUIAHOM JIAOOpaTOpPHBIX 3aHATUH W CHHCKOM OO0S3aTeNIbHOW U
JOTIONTHUTEIIbHOW  JIUTEpaTyphbl, KOTOPYI0  HEOOXOAMMO  MpOYUTaTh, H3Yy4YUTh U
3aKOHCIIEKTUPOBaTh. Pa3bscCHEHHWe MO BOMpPOCaM HOBOM TEMbI CTYACHTHI MOJIy4YarT Yy
IpenoaaBaress B KOHIE NPeAbIAYIIEr0 MPAaKTUYECKOT0 3aHATHS.

IlonrotoBka K sabopaTOpHOMY 3aHATHIO TpeOyeT, Mpexae BCEro, YTEHUs
PEKOMEHIyeMbIX HCTOYHMKOB M  MOHOrpaguueckux pabor. BaxueiM 3Tamom B
CaMOCTOSITENIbHOM padoTe CTy/eHTa ABIISETCS MOBTOPEHUE MaTeprasa 0 KOHCIIEKTY JIEKIUH.

OnHa W3 TIaBHBIX COCTABJSIIONIUX BHEAYIUTOPHON MOJATOTOBKM — paboTta ¢ KHUTOW. OHa


https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/

OperoiaracT: BHUMATEIbHOE IPOYTEHUE, KPUTHYECKOE OCMBICICHHE COJACpPKAHUA,
000CHOBaHME COOCTBEHHOM TMO3UIMU 1O JAUCKYCCHOHHBIM MOMEHTaM, ITOCTaHOBKHU
MHTEPECYIOMINX BOIPOCOB, KOTOPBIE MOTYT CTaTh MPEAMETOM OOCYKACHUS Ha 1a00opaTOpHOM
3aHATHU.

B Hnavane naGopaTOpHOTrO 3aHATHS JOJKEH MPUCYTCTBOBATH OPIraHU3AIMOHHBIN
MOMEHT U BCTYyMUTeNbHAs YacTh. [IpernonaBaTens MPOM3HOCUT KPATKYIO BCTYIHUTEIbHYIO PEUb,
rae GopMyJIUpYIOTCSI OCHOBHBIE BOIIPOCHI M MPOOJIEMBI, CIIOCOOBI MX PELICHHS B MPOLECcCe
paboTHI.

JlaGopaTopHBIE 3aHATHS ABJISIOTCS OJHOW U3 BaKHEUIIMX (OpM 00Y4EHHsI CTYACHTOB:
OHHU TIO3BOJISIIOT CTYJCHTAaM 3aKpeluTh, YIIyOHTh M KOHKPETHU3UPOBATh 3HAHHS IO KypCy
anreOpbl U TEOPHH YHCEIN, TIOATOTOBUTHCA K HAYYHO-HCCIIEOBATEIBCKON NesTenbHOCTH. B
nporecce padOThl HA MPAKTHYECKHX 3aHATUSAX OOYYarOIIMICS JOJDKEH COBEPIICHCTBOBATH
YMEHHS M HaBBIKH CaMOCTOSITEJIPHOTO aHalW3a MCTOYHHKOB W HAYYHOW JMUTEPaTypbl, YTO
HE00XO0UMO JUIsl HAy4YHO-HUCCIIE10BAaTEIbCKONW PadOTHI.

YCcBOEHHBIH MaTepuall HEOOXOAWMO HAYYUThCS NPUMEHSTH TPH  PEHICHUH

MMPAaKTUYCCKUX 3aa4.

11.2. Meroauueckue yka3zaHus 0 OpraHU3alluu CaMOCTOSTEIbHOU paboThl.
CamocrosiTenbHast paboTa SBISETCS OJHOW M3 BaKHEHIIMX (opM H3ydeHHs 1000

quciumuiiHbl. OHa TO3BOJISIET CHCTEMATU3UpPOBaThb M YINIYOUTb TEOPETUYECKHE 3HAHUS,
3aKpenuTh YMEHHUS M HaBBIKHM, CIOCOOCTBYET Pa3BUTHIO0 YMEHMH MOJb30BAThCS HAYYHOH U
yuyeOHO-MeToquueckoil  nureparypoil. [lo3HaBarenbHas  JIE€ATENBHOCTH B IpoOLEcCe
CaMOCTOSITENIbHOM  paboThl TpedyeT OT CTyAEHTa BBICOKOIO YpPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTHU.

B yueGHOM mporiecce BBIAENSAIOT /1Ba BUAA CAaMOCTOSATENBHOM paboThl: ayTUTOpHAs U
BHEAyIUTOPHASI.

AyauTopHas caMOCTOSATENIbHAs padoTa MO JUCHUIUIMHE BBITIOJHAETCS Ha y4eOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IpenoaBaTesis U M0 ero 3aJaHuIo.

BreaynuropHnas camocTosTenbHas paboTa CTYJIeHTOB IIPECTaBIseT co00il Tornyeckoe
IPOJIOJDKEHUE ayJUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHM Ha BBINOJIHEHUE 3TOH paboThI
perJaMeHTUpYIOTCs pabounM yueOHBIM IIIaHOM. PexxuM paboThl BEIOMpaeT caMm 00yJarouuiics
B 3aBHCHMOCTH OT CBOUX CIIOCOOHOCTEH U KOHKPETHBIX YCIIOBUH.

CamocrodarenbHas paboTa MOXKET OCYHIECTBIATHCS MHIMBUAYATBHO WM TPYIIaMU
CTYACHTOB B 3aBHCHMOCTH OT IIeNd, 0O0beMa, KOHKPETHOW TEMaTUKHU CAMOCTOSITENbHON
paboThl, YPOBHSI CJIO)KHOCTH, YPOBHSI YMEHUIN CTYI€HTOB.

CamocrosiTenpHast paboTa BKIIOYAET B ce0s1 pabOTy C KOHCTIEKTOM JICKITUH, U3y4eHHEe 1

KOHCIIEKTUPOBAHUE PEKOMEHyeMOU JIUTEpaTyphl, IIOATOTOBKA MyJIbTUMEIHA-



COOOIICeHNI/TOKIIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHKE, PELICHUE 3a7ay U YIPAKHEHUN
no oOpasiy, pelleHHe BapUaTUBHBIX 3a/a4, BBIIOJHEHHUE YEPTEXeH, CXeM, pacyeToB
(rpadmueckux padoT), peIICHUE CUTYAllMOHHBIX (MMPOQECCHOHAIBHBIX) 3aj1a4, MOJATOTOBKA K
JENIOBBIM WIpaM, MPOEKTHUPOBAaHHE U MOJAEIUPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
npodeCCHOHATIBHOMN IS TETbHOCTH, HAYYHO-HCCIIEI0BATEIBCKYIO pabOTy U JIp.

KoHTponb pe3ynbpTaToB BHEAYAUTOPHOW CAMOCTOSITENILHONW pabOThl CTYJJEHTOB MOXKET
OCYILECTBIISITHCS B TIpeiesiaX BPEMEHH, OTBEJCHHOTO Ha 00s3aTenbHble yuyeOHbIe 3aHATHS 110
JUCIUILIMHE U BHEAYTUTOPHYIO CAMOCTOSTENIbHYIO pabOTy CTYJEHTOB IO AUCLHUIIIIMHE, MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MIJIM CMEIIaHHOU (hopme.

Pabota Ha NEKIUMM — 3TO CIOXHBIM NPOIECC, KOTOPBIM BKIIOYAET B ceOs Takue
AIIEMEHTHI KaK CIIyIIaHHe, OCMBICTICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. J{J1s Toro, 4To0h!
JIEKIMsl BBITIOJHWIIA CBOE Ha3HAYEHME, Ba)KHO MOATOTOBUTHCA K HEM M €e 3alucH eue 10
MPHUX0/a MPenoAaBaTels B ayIUTOPUIO, TOCKOJIBKY B MEPBbIE MUHYTHI JIEKIUU OOBSBISAETCS
TeMa JISKIIMU, POpMyIIupyeTcs ee OCHOBHAA 11elb. be3 3Toro nanpHeliee BOCIPUATHE JCKIHN
CTaHOBUTCS CIIOKHBIM. Ba)KHO HaydUTHCSI CIIyIIATh MPENOaBaTelNsi BO BPEMs JIEKIIHH. 3/1eCh
HE CIIEAYeT MyTaTh TaKue MOHATHUS KaK CIbIATh U ciymars. CIylianue JEKIUH COCTOUT U3
HECKOJIbKUX JTaroB, HAauMHAasg OT CIbIaHus (TMEepBbI MIar B MPOLECCE OCMBICIEHHOTO
CIIyIIaHW ) ¥ 3aKaHYMBasi OLIEHKOM CKa3aHHOTO.

UtoObI mporiecc ciymanus crai 6osee d3QGEeKTUBHBIM, HYKHO pPa3leiiiaTh KauyeCTBO
OOIIEHUS C JIEKTOPOM, HAYUUThCs MOIEPKUBATh HEMPEPHIBHOE BHUMAHNUE K BBICTYIAIOILEMY.
JIist onTUMH3AIUH IPOIIecca CIYIIaHUs CIeyeT:

1. HayYUTBCS BBIICISITH OCHOBHBIC MOJIOKEHMsI. Henb3st MOHATh M 3alIOMHUTH BCE, YTO
TOBOPUT BBICTYMAONINA, OIHAKO MOXKHO BBIJEIUTH OCHOBHBIE MOMEHTHL. Jlyiss 3TOTO
HEo0X0/MMo oOpallaTh BHUMaHHME Ha BBOJHBIE CIIOBA, CIOBOCOYETaHMs, (pasbl, KOTOpHIE
UCIIONB3YIOTCS, KaK MPaBUIIO, ISl TIepeXo/ia K HOBBIM MOJIOKEHUSIM, BBIBOJAAM U 00O0IICHUSIM;

2. BO BpeMsI JIEKIIUU OCYIIECTBIIATH MOITAIHBIN aHaIN3 U 0000MIeHNe, YCIIBIIIaHHOTO.
Heo0OxoauMo MOCTOSHHO aHAIM3HPOBaTh M 000OIIATH IMOJIOKEHMSI, pACKpPbIBAEMbIE B PEUH
rosopsuiero. Ctapasch IpeAcTaBUTh MaTepuall 0000IIEHHO, Mbl TOTOBUM HAIEKHYIO 0a3y s
HKOHOMHOMH, CBEpPHYTOH ero 3amucu. JlenaTs 3To Jydile BCEro 1Mo 3Tanam, OpHeHTUPYSICh Ha
MOMEHT JIOTHYECKOTO 3aBEPIICHHS OJTHOTO BOIpoca (IOBOIIPOCa, TE3Uca U T.J.) ¥ Iepexoaa K
Apyromy;

3. TOTOBHOCTH CITyIIaTh BBICTYIJICHHE JIEKTOPA 0 KOHIIA.

Caymanue sBIS€TCS JUIIb OJHUM U3 3JIEMEHTOB XOPOIIETr0 YCBOEHUS JIEKIIMOHHOTO
MaTepuaia.

[Totox wHpOpMaUMU, KOTOPBIM COOONIAETCSI BO BpeMs JIEKIIUH HEOOXOIMMO

(buKCUPOBATh, 3aNTUCHIBATH — HAYYUTHCS BECTH KOHCIEKT JICKIMHU, TA¢ (HOPMYIUPOBAIUCEH OBI



Hanbosee BaXHbIE MOMEHTHI, OCHOBHBIC TOJIOKEHUSI, U3JIaraeMple JIeKTopoM. [liist BeneHus
KOHCIIEKTa JICKI[UU CJIEIyeT MCHOJb30BaTh TETpajb. BeleHne KOHCIEKTa Ha JIMCTOYKAaX HE
PEKOMEH]IyeTCsl, TIOCKOJIbKY OHM HE TaK yJO0OHBI B UCHOJB30BaHUU U YacTo TepsawoTcs. [Ipu
0(OpPMIICHUN KOHCIIEKTa JIEKIIUU HEOOXOJUMO OCTABIISITh MOJIS, TJ€ CTYJACHT MOXKET 3aIlucaTh
CBOM COOCTBEHHBIC MBICITH, BO3HUKAMOIIAE MMAPALICIBHO C MBICISMHU, BBICKa3aHHBIMU
JICKTOPOM, a TaKK€ BONPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B MPOIECCE CIYIIAHUS, YTOOBI
MOJIyYUTh HA HUX OTBETHl NPHU CAMOCTOSTEILHON MpopaboTKe MaTepuana JCKIUHU, MPU
M3YYEHUU PEKOMEHJOBAHHOM JIMTEpaTyphl UM HEIOCPEICTBEHHO y MPENOJaBaTess B KOHIE
JIEKILIMH.

Cocrapiisis KOHCHEKT JICKIIUHU, CIEAYET OCTaBISATh 3HAYUTEIBHBIM HMHTEPBAI MEXIY
CTpOYKaMH. DTO CBS3aHO C TEM, YTO HHOTJAa BO3HUKAET HEOOXOAMMOCTH BIUCATh B
MEPBOHAYAJIbHBIN TEKCT JIEKIUU OJHY WJIH HECKOJBKO CTPOUYEK, NMEIOIMIMX NPUHIMIHAIBHOE
3HAYEHHE U MOYEPIHYTHIX U3 IPYTUX UICTOYHUKOB. PaccTosiHIE MEX Ty CTpOKaMU HEOOXOAUMO
TaKKe JIJIs MOJYSPKUBAHUSI CJIOB HJIM IIEJIBIX TPYIII CJIOB (TaKOe MOA4YEePKUBAHUE BBI3HIBACTCS
HEO0OXOAMMOCTHIO MPHUBJICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE MPHU MOBTOPHOM UTCHHH).
OOBIYHO OTYEPKHUBAIOT OINPEICTICHHS, BHIBOIBI.

['1aBHBIM OTJIMUKMEM KOHCIIEKTA JIEKIMHU OT TEKCTa SBJISIETCS CBEPThIBaHUE TeKcTa. [Ipu
BEJICHUU KOHCIIEKTA YJAISIOTCA OTJEIbHBIE CIOBA WJIM YaCTU TEKCTa, KOTOPHIE HE BHIPAXKAIOT
3HAYMMYI0 HH(POPMAIIHIO, @ Pa3BEPHYTHIE 000POTHI PeUr 3aMEHSIOT 00JIee TAKOHUYHBIMU WIIH
K€ CHHOHUMHYHBIMH CIIOBOCOYETaHUSIMHU. [IpyU KOHCTIEKTUPOBAHUU OCHOBHYIO MH(OPMAITHIO
CJIeTyeT 3aluChIBaTh MOAPOOHO, a JOMOIHUTENBHBIE U BCIIOMOTaTeNIbHbIE CBEJICHUS, IPUMEPHI
— 04eHb KpaTko. OCOOEHHO Ba)KHbIE MOMEHTHI JIEKIINHU, Ha KOTOPBIE CIIeyeT 00paTUTh 0co00e
BHUMAaHHE JICKTOP, KaK MPaBUJIO, YUTAET B 3aMEJICHHOM TEMIIE, YTO MO3BOJIAET CleIaTh UX
3amuch MOCTOBHOW. Takke BaKHO MOJHOCTHIO 0€3 BCAKHX M3MEHEHUH BHOCHUTH B TETPaJb
CXEMBbI, TaONUIIbI, YEPTEKU U T.II., €CIIM OHU TMPEANONAraloTCs B JEKIUH. [ TOro, 4ToObI
COBMECTUTh MEXAHHYECKYIO 3aUCh C TIOYTH TOCIOBHBIM (PUKCUPOBAHUEM HAaMOOJIEe BAKHBIX
MOJI0KEHUH, MOXKHO HCIIOJb30BaTh CHUCTEMBI YCJIOBHBIX COKpalleHud. B mepByro odepenb
COKpaIIatoTCs JUIMHHBIE CJI0BA U T€, YTO MOBTOPSIFOTCS B PeUH JIEKTOpa yaiie Bcero. [Ipu aTom

CaMO COKpaIICHUEC NJOJIZKHO OBITH 10 BO3MOYKHOCTH KpaTKHUM.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucturumna: [IpoToTunupoBaHue IPOMBIIIIICHHBIX 00BEKTOB

Kon, cnenmansrocts: 23.05.01 HazemHubIe TpaHCIIOPTHO-TEXHOJIOTHUECKUE CPEICTBA

Cneunanmaunx: HOI[’BCMHO-Tp&HCHOpTHBIe, CTPOUTEIIBHBIC, TOPOXKHBIC CPEACTBA U O60py,[[0BaHI/I€

Kon u nammeHoBanue

KO}I 1 HAMMCHOBAHUC
HHANKATOpa JOCTHKECHUA

Kon n HanmMeHOBaHUE pe3ynbTaTa

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHHS

KOMIIETeHIIUU 00yueHHs Mo JUCLHUILINHE (MOIYIIIO
KowreTern y (vozymo) 1-2 3 = 5
YK-1. Cnocoben He 3Haer | JlemoHcTpuUpyeT JemoHcTpUpyeT JemoHcTpupyeT
OCYLIECTBIIATH OCHOBHBIC 3HAHUC JOCTAaTOYHBIC NCUCPIBIBAIOIINC
KPHTHUCCKHIT aHATH3 3aKOHBI OTJICNIBHBIX 3HAHUA 3aKOHOB | 3HAHUS 3aKOHOB
TE€OMETPHUECKOT | 3aKOHOB TeOMETPUYECKOTO TeOMETPUYECKOTrO
HpoOIEeMHBIX 3namv  (31): OCHOBHBIE 3aKOHBI
. 0 T€OMETPUYECKOTO | (OPMUPOBAHUS (hopmupoBaHUs
CUTYyaIuii Ha OCHOBE TreOMETPUYECKOTO  (hOPMHUPOBAHUS
¢dopmupoBanust | GOPMUPOBAHUS TTOCTPOCHUS U | OCTPOCHUSA "
CHCTEMHOIO MIOCTPOCHUSA u B3aUMHOTO
. MOCTPOCHHA U | HOCTPOCHUS U | B3aHMHOTO B3aUMHOTO
nepecedeH st MoJieTIel MPOCTPaHCTBa
IoJIX0/1a, YK-1.1. Ananusupyer B3aMMHOI0 B3aMMHOI0 nepeceveHust nepeceveHust
BBIPa0aTHIBATH MpOOJIEMHYIO ~ CHUTYAIHIO HepeceueHust HepeceueHust Mojenen Mojenen
cTparermio neiicreuii | (3371a4y) M BBIIENSCT ee Mojenen Mojenen MIPOCTPaHCTBA MIPOCTPaHCTBA
0a30Bble  COCTaBIIAIOIIUE. POCTPaHCTBA IIPOCTPAHCTBA
Paccmarpusaet He ymeeT | Ymeer Ymeer B  cosepueHcTBe
pa3iIu4yHbIe BapHUaHTHI HCTIONb30BaTh HCTIONb30BaTh HCIIONIb30BaTh yMeeT
pereHus poOIeMHOM rpaduueckue rpaduueckue rpapudeckne UCIIOJIb30BaTh
CUTYyallUU (3agaunm), METObI METObI METO/IbI rpaduueckue
aszpabaTbIBacT MOJICIUPOBAHMS | MOJCITUPOBAHUS MO/JICTUPOBAHUS METOBI
pasp Ymemo (Vi): WCIOJIb30BaTh P P P
AITOPUTMBI Hux 00BEKTOB 00BEKTOB 00BEKTOB MOJICTIMPOBaHUS
rpadudeckue METOJIBI
peanu3anum. MPOCTPAHCTBA, MPOCTPAHCTBA, MIPOCTPAHCTBA, 00BEKTOB
MOJIEITMPOBAHHMS 00BEKTOB
pemats pemats pemarts MIPOCTPAHCTBA,
MIPOCTPAHCTBA, pelaTh WHXKEHEPHO-
WHKEHEPHO- WHKEHEPHO- HWH)KCHEPHO- pemarts
TeOMETPUYECKHE 3a/1a91
T€OMETPUUYECKH | TEOMETPHUYECKHE | TEOMETPHYECKHUE HWH)KCHEPHO-
€ 3aJa49u 3a7a4d, JIOMycKas | 3a/add, JIONyCKas | TeOMETPHYECKHUE
3HAYUTEIbHEIC HEe3HAYNTEIbHBIE 3a1a9n
HETOYHOCTHU U | HETOYHOCTH u
MOTPENIHOCTH MIOTPEIIHOCTH




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS
KOMIIETEHIINHA

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00yUCHHS

1-2 3 4 5
He BiaazeeT | Bmageer Xopouio  Buazeer | B COBEPIICHCTBE
criocobamu criocobamu criocobamu BJIaJICCT CIOCO0aMHu
n300paKeHHs n300paKeHHs n300pakeHus n300pakeHus
Braoemsw (Bl): cnocobamu | JHOOBIX MOJIENEH | JIFOOBIX MOJeneil | MoObIX — Mojenel | NOBIX — Monenel
n300pakeHUss  JIOOBIX ~ MOJENeH | mpoCTpaHCTBa MPOCTPAHCTBA HA | MPOCTPAHCTBA  HA | MPOCTPAHCTBA  HA

OpOCTPAaHCTBA Ha IJIOCKOCTU W B

Ha IIJIOCKOCTH U

INIOCKOCTH MU B

IIOCKOCTH n B

IIIOCKOCTH n B

MIPOCTPAHCTBE B IIPOCTPAHCTBE | MPOCTPAHCTBE, MIPOCTPAHCTBE, MIPOCTPAHCTBE
JIOIyCKaeT JOIyCKast
3HAYUTEIIbHBIC HE3HAYUTEIIbHBIC
OIIHMOKH OLTHOKH
He 3Haer | JlemoHcTpHpyeT HemoHcTpupyet HemoHcTpupyet
CIOCOOBI 3HaHHWE CIIOCOOOB | OCTaTOYHBIE HCUEPIIBIBAOIIIIE
MOCTPOCHHUS MOCTPOCHHUS 3HAaHUA CIOCOOOB | 3HAHHMSA  CHOCOOOB
rpahuuecKoro rpahuuecKoro HOCTPOEHHUS HOCTPOSHHUS
3name (32): cmocoObl TOCTPOCHUS pag pag P P
n300pakeHHsl Ha | M300pakeHHsi Ha | rpadUuecKoro rpaguyeckoro
rpaduuecKkoro  U300paKeHHs  Ha
IUIOCKOCTH M B | IUIOCKOCTH M B | M300paKCHUsI  Ha | M300paKeHUsI  Ha
IUIOCKOCTH W B TPEXMEPHOM
TPEXMEPHOM TPEXMEPHOM IUIOCKOCTH W B | IUIOCKOCTH U B
IPOCTPAHCTBE c HOMOIIBIO
. IPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMITBIOTEPHBIX TEXHOJIOTHt
VYK-2.1. ®opmynupyer B MOMOIIBIO MOMOIIBIO MPOCTPAHCTBE C | TIPOCTPAHCTBE c
paMKax MOCTaBJICHHOI KOMITBIOTEPHBIX | KOMITBIOTEPHBIX TIOMOIIBIO TIOMOIIIBIO
LeIH MPOEKTA TEXHOJIOTHH TEXHOJIOTHH KOMITBIOTEPHBIX KOMIIBIOTEPHBIX
YK-2. Cniocoben COBOKYIHOCTb TEXHOJIOTUi TEXHOJIOTHI
YOPAaBJIATH NPOCKTOM | B3aMMOCBSI3aHHBIX —3a/ady, He ymeeT | Ymeer YwMmeer B cosepmencTse
Ha BCEX JTanax ero | o0ecleynBaroIInX ee NPOSKTUPOBATh | MPOCKTHPOBATh MIPOEKTUPOBATH yMmeeT
JKU3HEHHOTro IuKkia | AOCTmkeHue. Onpenenser 00BEKTHI JII000H | 00beKTHl  JI00OH | OOBEKTHI  JIOOOH | MPOEKTHPOBATh
OXHMIaeMble  Pe3yJbTaThl CIIOXKHOCTH B | CIIOXKHOCTH B | CJIIOXKHOCTH B | 0ObeKTBl  JI0OOH
SILIeHNUS BBIJICJICHHBIX JIBYXMEPHOM U | IBYXMEPHOM M | ABYXMEpPHOM U | CIOXHOCTH B
Eaz(aq Vaiemo (Y2): MPOCKTHPOBATD | ZXMepHOM T ZXMepHOM T ZXMepHOM JIBYXMEPHOM u
’ 0ObEKTbl 060N  CHIOKHOCTH B | b p P p P P yXMep
IPOCTPAHCTBE C | MPOCTPAHCTBE C | MPOCTPAHCTBE C | TpexMepHOM
JIBYXMEPHOM u TPEXMEPHOM
HOMOILBIO HOMOILBIO HOMOIIBIO IPOCTPAHCTBE c
IPOCTPaHCTBE c HOMOIIBIO
. KOMITBIOTEPHBIX | KOMITBIOTEPHBIX KOMITBIOTEPHBIX MOMOLIBIO
KOMITBIOTEPHBIX TEXHOJIOTHt . . L
TEXHOJIOTHH TEXHOJIOTHH, TEXHOJIOTHH, KOMITBIOTEPHBIX
JIOITyCKast JIOTyCKast TEXHOJIOTHH
3HAYUTEIbHBIC HE3HAYHUTEIIbHBIC
HETOYHOCTH U | HETOYHOCTH "
MOTPENTHOCTH MIOTPEITHOCTH




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00yUCHHS

KOMIIETEHINH 1-2 3 4 5
He BiaajgeeTr | Bimageer Xopouio  Buazeer | B COBEPIICHCTBE
HaBBIKAMU HaBBIKAMU HaBBIKAMU BJaJeeT HaBbIKAMU
BBINOJIHEHUS BBINOJIHEHUS BBINOJIHEHUS BBINOJIHEHUS
Bnaoems (B2): HAaBbIKAMHU
. | omeparus onepanus ornepanus ornepanus
MIOCTPOCHHUS n300pakeHuH
. 00paTHOTO 00paTHOTO 00paTHOrO 00paTHOrO
TEXHUYECKUX H3JeNni, 0(hopMIIeHUs
. WH)KUHUPUHTA WH)KUHUPUHTA HWH)XUHUPUHTA HWH)XUHUPUHTA
yepTexei c MOMOILBIO . . . o
. JleTanei MallluH | JeTalned MallWH, | AeTaledl  MalluH, | AeTaled MalluH
KOMIBIOTEPHBIX TEXHOJIOTHH
JIOITyCKaeT JOITycKast
3HAYHUTENbHBIC HE3HAYUTENBHBIE
OILINOKH, OIINOKH.
3nams (33): neictByromue | He 3Haer | JlemoHcTpHpyeT HemoHcTpupyet HemoHcTpupyet
CTaHIAPTHI, MOJIOKEHHS 1o | JEUCTBYIOLIHE HEIOCTaTOYHBIE JOCTaTOYHBIE HCYEPIBIBAIOILNE
oopmiteHnIO MPOEKTHON U | CTaHIapTHL, 3HaHUA 3HAHUA 3HAHUA
KOHCTPYKTOPCKOM JOKYMEHTAllUU MOJIOKEHUS 1O | AEHCTBYIOLIUX JIEHCTBYIOIINX JIEACTBYIOIINX
odopmireHHIO CTaHJapTOB, CTaHIapTOB, CTaHIapTOB,
IIPOEKTHOM U | OJIOXKEHUH IO | IOJIOKEHUU 10 | IOJIOXKECHUHI 1o
KOHCTPYKTOPCK | OpOpMIICHHIO odopmiiennio odopmiiennio
YK-2.2. IIpoexTupyer oif MIPOEKTHOI U | TIPOEKTHOH U | TIPOEKTHOH u
peleHue KOHKPETHOM JNIOKYMEHTal1 KOHCTPYKTOPCKOH | KOHCTPYKTOPCKOi KOHCTPYKTOPCKOM
3a7a4y MpPOEKTa, BHIOMpast JIOKYMEHTaILNH JOKYMEHTalLNH JIOKYMCHTAIHH
ONTHMANBHBIN criocold ee | Ymems (V3): BbInONHATH uepTexwu, | He ymeeT | Beinonnser Beimonnsier Beimonnsier
pelleHus, HUCXOAd U3 | DJCKTPOHHBIE MOJENH JeTalieil ¥ | BEIIONHATH YEPTEKHY, YEPTEXKM, BBICOKOTOYHBIE
JEUCTBYIOIUX MPABOBBIX | M3JENM B COOTBETCTBUU  C | YEPTEXKH, JJIEKTPOHHEIE SIEKTPOHHBIE YEPTEXKM,
HOPM U  HUMERIUXCA | TpeOOBaHUSIMH JNEHCTBYIOIIUX | AJIEKTPOHHEIC MOJIENN JIeTalel U | MOJENH AeTaled U | DIEKTPOHHBIE
PeCyYpCoOB U OTpaHUYEHHH CTaH/apTOB MOJENH AeTaneil | uzgenui B | u3genui B | MOZENH JeTaned u
U WU3LCIUN B | COOTBETCTBUM C | COOTBETCTBUU C | m3menui B
COOTBETCTBUH C | TpeOOBaHHMSIMHU TpeGOBaHUSIMH COOTBETCTBUH c
TpeOOBaHUAMHU JIEHCTBYIOIINX JEHCTBYIOIIUX TpeGOBaHUSIMH
JIEHCTBYIOIIMUX CTaHJapTOB, CTaHJApTOB, JIEHCTBYIOIIUX
CTaHJapTOB JIOTTyCKaeT JIOITyCKaeT CTaHIapTOB
3HAYHUTENIbHBIC HEe3HAYUTEIbHBIE
OIIHMOKH OLIHOKH




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS
KOMIIETEHIINHA

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00yUCHHS

1-2 3 4 5

Branets (B3): HaBblkamMu | He Brageer | CocraBiseT Cocrasiet B  comepmeHcTBE
COCTaBJICHUS KOHCTPYKTOPCKO# | HaBBIKAMU KOHCTPYKTOPCKY | KOHCTPYKTOPCKYIO | BIaJceT HaBhIKAMH
JOKYMCHTAI[MM C HCIOJIb30BAHHEM | COCTABJICHUS 10 TOKYMCHTAIIMIO | JIOKyMCHTALUIO C | COCTAaBIICHHS
TIPUKIIATHOTO MPOTPAaMMHOTO | KOHCTPYKTOPCK | C HCIOJIb30BaHUCM KOHCTPYKTOPCKOI
obecrieyeHUs oif UCTIOJIE30BAaHUEM | TMPHUKJIATHOTO JOKYMCHTAIUK  C

JIOKYMCHTAIIUN | MPHUKIIAJTHOTO MPOrPaMMHOTO HCIIOJIb30BaHUCM

c MPOrPaMMHOTO obecrieueHus, MIPUKIIaHOTO

UCIIONb30BaHue | obecreueHus, JIOMyCKaeT MIPOTrPaMMHOTO

M TMPHUKIATHOTO | JOIyCcKaeT HE3HAYHUTEIIbHbIC obecrieueHus

MPOTPaMMHOTO | 3HAYUTEIbHBIC OLIHOKH

obOecreucHus OIINOKH
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