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1. Henau u 3a1a4u 0CBOEHUSA IMCUMILIUHBI/MOAYJISA

Henb qucuumuuel/Moayis: Iloarorobka KBantu(pHUIIMPOBAHHBIX KaJIPOB MOCPEACTBOM
dbopMupoBaHus y  OOy4yalONIMXCS  YHUBEPCAIBHBIX,  OOMIEIPO(PECCHOHANBHBIX |
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
JIeATEeITLHOCTH.

3a1aun JUCIUTIIMHBI/MOIYJIS - YMEHUE IPUHUMATD PEIICHHS B CIIOKHBIX IMTPOU3BOICTBEHHBIX
CUTYaIUsX;
- YMEHHE ONTHUMH3UPOBATh U aBTOMATHU3UPOBATH MIPOIIECCH TPOCKTUPOBAHKS OOBEKTOB;
- BIIaJICTh COBPEMEHHBIMH a/TATUBHBIMU TEXHOJIOTHUSAMH U cpeacTBamu 3D neyatun
HEOOXOAMMBIMH TIpU pa3paboTKe MPOTOTHUIIOB JETAICH U COOPOYHBIN STUHUIL;
- BJIQJIETh METOJAMHU I€OMETPHYECKOTO MOJCIMPOBAHMS M3ACIUA U TeXHoiorusmu 3D

neyary,
2. MecTo ucuuiimHbI/MoayJisi B cTpykrype OITOII BO

JIMCIHMTUTHA/MOTYTh OTHOCHUTCS K JIEKTHBHBIM JUCIUIUINHAM 00s3aTeNbHOM yacTu bioka
1 yuebHOrO TUIIaHA.
Heo0xoaumMpIMH YCITOBUSIMH JITSI OCBOCHHS AUCIIUTUTHHBI/ MOYJISL SIBIISIFOTCSI:
3HaTh: 3JICMEHTHI HH)KEHEPHOH TpaduKH, OCHOBBI T€OMETPHYECKOTO MOJICTTHPOBAHUS,
IIPOrpaMMHBIE CPeJICTBA KOMITbIOTEPHOU IpaduKy;
— METOAUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETICH TUIIOBBIX JETajeH;

VYMeThb: UCTIOIb30BaTh JUISl PELLICHHs 3a/1a4 METO/1bl MHKEHEPHON IreOMeTpUH, CPelICTBa
TEOMETPUUYECKOTO MOJEITMPOBAHUS.

Brnaners: HayabHBIMHM HaBBIKAMU Pa3paOOTKU 3JIEKTPOHHBIX MOJIEeH neTaneu;
— HaBBIKAMM YTEHHSI KOHCTPYKTOPCKUX, TEXHOJIOTMYECKUX U JPYTUX DJIEKTPOHHBIX
JIOKYMEHTOB.

CouepmaHHe )Z[I/ICHI/IHJ'II/IHBI/MOI[YJIH ABJIACTCA JIOTUYCCKUM TMPOJOJDKCHUEM COJACPIKAHUA
JAUCHUITIINH HaqepTaTenLHaﬂ TCOMETPHA U KOMIIBIOTCpHAA l"panI/IKa.

PesynbTaThl 00y4eHuUs1 110 M CHHUILIMHE/ MOAYJII0

[Tpouecc n3yueHus: JUCHMUILIMHBI/MOYJIsl HarpaBieH Ha (OPMUPOBAHUE CIIETYIOIINX

KOMIIETCHITAH:
Tabmuma 3.1
Kon u Kon n naumenoBanue pesynprara
Ko v HanMeHOBaHUE WHANKATOPA JOCTHKCHUS
HauMEHOBAHHE 00y4YeHUs TT0 TUCITUTUINHE
kommnereHmu (MAK)
KOMITETEHITHH (Momymo)
YK-1. Cnocoben 3uams (31): OCHOBHBIC 3aKOHBI
OCYIIECTBIIATH TEOMETPUYECKOTO (hOPMUPOBAHUS
TIOUCK, NOCTPOCHH M B3aHMHOTO
o VYK-1.1. OcymiecTBisieT BEIOOp nepeceyeHus: MoJeen
KPUTHYCCKHIA .
AKTyaJbHBIX POCCUHUCKUX U 3apyOeIKHBIX MPOCTPAHCTBA
aHaJU3 ¥ CUHTE3
HMCTOYHUKOB, a TaK ke TIOUCK, COOp H Ymemsw (V1): ucnonb3oBath
uHpOpMALH, 06paboTKy nHpopManny, HEOOXOAUMOMN ISt rpauuEeCKUe METOMIBI
IIPUMCHSATH pelIeHus MOCTaBJIEHHOM 3a/1auu. MOJIETTUPOBAHUS 00BEKTOB
CHUCTEMHBIN TOIXOT MIPOCTPAHCTBA, PEIIaTh
JUISL pEICHUS WHXCHCPHO-TCOMETPUICCKUE
3aa9u




Koa u

KOZI 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

Kox n HanmeHOBaHME pe3yibTaTa

HaNMEHOBaHHE 00y4YeHHs IO AUCIIUTUTHHE
komnereHmu (MAK) e
KOMITETEHITUH (Moyio)
MOCTaBJICHHBIX Braoemw (B1): ciocobamu
3a1au N300paKeHHUs JIIOOBIX MOJIeNeH

MIPOCTPAHCTBA HA IJIOCKOCTH U B
IIPOCTPAHCTBE

VK-2. Cnocoben
OTIPENIEIATh KPYT
3a1ad B paMKax
IIOCTABJICHHOKN
LIeJTA ¥ BEIOUPATh
OITUMAJILHBIC
CII0COOBI UX
pelieHus, ucxoast
U3 JEHCTBYIOIIUX
MIPaBOBBIX HOPM,
HUMCIOIITUXCS
pecypcoB u
OrpaHUYEHUHN

VK-2.1. IlpoBoauT aHanu3 MOCTABIEHHOM LIeIH
1 GOpPMYIIUPYET COBOKYITHOCTD
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPBIC HEOOXOIUMO
PELINTD ISl €€ JOCTHUKECHHUS.

3namu (32): ciocoObI MOCTPOCHUS
rpaduuecKoro n300paxKeHus Ha
IUIOCKOCTH U B TPEXMEPHOM
MPOCTPAHCTBE C TIOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHH

Ymemsw (V2): mpoexTupoBats
00BEKTHI 1000 CI0KHOCTH B
JIBYXMEPHOM K TPEXMEPHOM
MPOCTPAHCTBE C TIOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHIH

Braoemw (B2): HaBbIKaMH
MOCTPOEHHS M300paXKeHU it
TEXHUYECKUX U3ICITHUH,
oopMIICHHS YePTEKEH C
MOMOIIBI0 KOMITBIOTEPHBIX

VYK-2.2. BeiOupaeT onTuMaibHbIi criocod
pemeHus 3aa4, UCXOASI U3 NMEIOIIIXCS
pecypcoB M OrpaHUYEHHUN

TEXHOJIOTUH

3uamo (33): JIEHCTBYIOIINE
CTaHJaPTHI, MOJIOXKCHUS o
0 OpMIICHHIO MIPOEKTHOM u

KOHCTPYKTOPCKOH JOKyMEHTAINH

Ymemo (V3): BBIOTHATE YepTexKH,
ANIEKTPOHHBIC MOJEIH [eTaneil u
M3ACIUA B COOTBETCTBHU  C

TpeOOoBaHUSIMHA JEHCTBYIOIINX
CTaHJapTOB

Buagets (B3): HAaBbIKAMU
COCTaBJICHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIUH C HCIIOJIb30BaHUEM
MIPUKIIAHOTO IIPOTPaMMHOTO
obecrieyeHus

3. O0beM AMCHUTLTHHBI/MOTY 1A

OO0t 00BeM TUCIUTUTMHBI/MOIYIIS COCTABISAET 3 3aUeTHBIX enuHull, 108 gacos.

Tabnuna 4.1
AyIUTOPHBIE 3aHATH/KOHTaKTHAs paboTa,
®dopma
dopma Kypc/ yac. CamocrosiTenbHas N
MIPOMEKYTOUHON
oOyueHUst | cemecTp [paktnyeckue | JlabopaTopHbie paborta, 4Jac.
Jlexuuu aTTecTaluu
3aHSTHA 3aHATHS

3a04Has 2/4 6 0 10 92 3a4er

4. CTpyKTYypa U cofep:KaHHe AUCHUILTUHBI/ MORYJISt

5.1. CTpykTypa AUCUHUTIIHHBI/ MOTYIIS.

ouyHas popma o0ydyenus (OPO)

Tabmuma 5.1.1



CTpyKTypa JUCHHUILUINHBI/ MO YIS AYAHTOPHEIC B
Ne PYKTypa Auct Y 3aHATHS, Yac. CPC, r(():e Kox WJIK O1eHOYHBIE
/ . ’
w | Howep HaumenoBanue pasgena JI. | Hp. | JIa0. ac yac. cperctea
paznena
s |
1 1 | 3D monemmposanme 8 | - | 16 | 30 | 54 | wk21 Hpﬁ P
VK-2.2 °
paboTsl
e |
hit T
2 2 [Mporotunuposanue 8 - 16 30 54 VK-21 p\, P
HOH
VK-2.2
paboThI
Kypcosas pabora/npoekT (npu Haruuuu ¢ YI1) - - - 00 00
3aueT/3K3aMeH - - - 00 00
Hroro: | 16 - 32 60 108
3a04yHas popma o0ydenus (3PO)
Ta6muma 5.1.2
AyIuTOpHBIE
C / B
Ne TPYKTYPa AHMCHHIIHHBIMORY A 3aHATHS, Yac. CPC, ce O1eHOYHBIE
/ Ty ro, Kon MK
/m vac. CpencTBa
OMep HaumenoBanue pazgena JI. | Ip. | JIa0. yac. pea
pasnena
wan |
T
1 1 3D monenmupoBanue 3 - 5 46 54 VK-2.1 1abop 3 p
VK-2.2 Hon
paboThl
VK-1.1 3;““““‘
2 2 [IpoToTunupoBanue 3 - 5 46 54 VK-21 Habop ?Top
VK-2.2 o
paboThI
Kypcosast pabora/npoekT (npu Haruuuu ¢ YII) - - - 00 00
3aueT/3K3aMeH - - - 00 00
Uroro: | 6 - 10 92 108

5.2. ConeprxaHue TUCIUATIITUHBI/MOTYIIS.

5.2.1. ConepkaHue pa3aesioB JUCIUTITUHBI/MOYIS (IUIAKTHICCKUE €TMHUITBI).

Pasmen 1.

«3D  mooenuposanuen.

CoBpemMeHHbIE

TE€XHOJIOTHH
ABTOMaTH3 alysgd  Kak

MOJICIIUPOBAHUS M JAIbHEHIIEro MNPOTOTUIIUPOBAHUSA U3JIEIHI.
MPOLIECCOB MTPOEKTUPOBAHUS, TAK M U3TOTOBJICHUS U3EIHUI. DIEKTPOHHASI MOJEINb aeTanu. 3D
MO/JICIIMPOBAHKE TUIIOBBIX JeTalell ¢ UCIoib30BaHue rpaduueckux cuctem Komnac 3D, Solid
Works. TpexmepHoe MoOAETHpOBaHUE JACTalel CIOXKHOW (GOpPMBI. DJIEKTPOHHAsT MOJEb
W3NS, DIEKTPOHHAS MOCIIb COOPOYHOM €TMHHUIIBI.

Paznen 2. «llpomomunuposanuen. TepmuHonorust u kinaccudukamnus. Mcropuueckue

TPEXMEPHOIO

MPEINOCHUIKU TOSBICHUS aJAUTUBHBIX TEXHOJNOTHH. OCHOBHbBIE TEXHOJOTHMH W3TOTOBIICHUS
MIPOTOTHUIIOB. XapaKTepUCTHKa pbIHKA af-rexHosoruii. MamuHel u 00OpyAOBaHHUE IS

BBIpAIMBaHUS METAJUIMUECKUX m3aenuit, rpynna bed deposition, rpynma direct deposition.




AJTMTUBHBIE TEXHOJIOTHH B ObICTpOE poTOTHIIHpOBaHUe. OCHOBHBIE TeXHOIOTUU 3D-nevyaru.

TexHonmoruu HWHTCIUICKTYAJIbHOTO IMPOCKTUPOBAHUSA U MPOTOTUIIMPOBAHUSA C UCIIOJIB30BAHUCM

3D-npunTEpOB.

5.2.2. ConeprkaHue TUCIUTUTMHBI/MOAYIIS TI0 BUaM YUEOHBIX 3aHITHHM.

JleknmuoHHbIE 3aHATHSA

Tabmuna 5.2.1

Ne i/

Howmep paznena AucuumninHb

O0BeMm, yac.

(610]e)

300

0390

Tema nexuuu

0,5

CoBpeMEHHbIE  TEXHOJIOTHH  TPEXMEPHOTO
MOJEIMPOBAHUS u JambHEHIIETO
MPOTOTUIMPOBAHUS U3/IeNUil. ABTOMAaTHU3AIUSA
KaKk [pOIECCOB IPOCKTHPOBAHUA, TaK U
U3TOTOBJIICHUS U3JIENUI.

0,5

9J‘I€KTpOHHa$I MOACJb ACTAIN

3D MOJEIUPOBAHUE THUIOBBIX JeTaled C
HCIIOJIB30BAHUC rpa(bnqecm/lx cucteM Kommnac
3D, Solid Works

TpexmepHoe MOJICITHPOBAHHUE nerajneit
CIIOKHOH (POPMBI.

DNeKTPOHHAS MOJIEb U3ACTUS
DJIeKTPOHHAsI MOJIETIb COOPOYHOM EINHHUIIBI.

0,5

TepmuHONOTHS 1 KJIacCUPUKALIUS
Hcroprueckre MpearnoChuIKy MOSBICHUS
AJJUTUBHBIX TexHoJoTHil. OCHOBHBIE
TEXHOJIOTUH U3TOTOBJICHHUS IPOTOTHIIOB.

0,5

XapakTepucTuka phiHKa af-TeXHOIOTHit
MamuHbI 1 000pYI0BaHHE TSI BRIPAITUBAHUS
METAITMYECKUX U3eNuii, rpymma bed
deposition, rpynma direct deposition

AJTUTHBHBIE TEXHOJIIOTHH U OBICTPOE
nporotunupoBanue. OCHOBHBIE TEXHOIOTHH
3D-neuarn.

TeXHONOTHH UHTEIIEKTYAIbHOTO
MPOEKTUPOBAHMSI U TPOTOTUITUPOBAHUS C
HCnoiib30BaHueM 3 D-puHTEpOB.

Hroro:

16

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmMpeHbL

JlaGopaTopHble padoThI

Tabmuna 5.2.2

Ne n/n Howep pasaexa Obnen, wac. HanmenoBanue nabopaTopHoi paboTh
JMCIUTIIAHBI ODO | 300 | O3DO
l'eomerpuuecknie mnpumuTuBE makera 3D
1 1 4 1 Kommac, Solid Works. ®opmuposanue 3D
MOJIeNIEd TUIOBBIX JeTaJIENH
5 1 4 1 CDopMHpUOBaHHe 3Du Mojenelt geraneit co
CJIOKHOI reoMeTpueit




3 1 4 1 3D MopenupoBaHHE —IeTaleH  COOPOYHOM
€ANHHIIBI
4 1 4 5 COopka u3Ienus ¢ HCIOJb30BaHUEM MOJIENeH
JieTayieil BXOASAIMINX B COOPOUHYIO CIUHUILY
5 ) ’ 1 Pa3paboTath mnpoTOTHI M3IENUS COOIONAs
TpeboBanus 3D mevyaru
Co31aTh IPOTOTHIT U3/IENHS 110
6 2 2 1 MIPEUI0KEHHOMY 3aJ[aHHUIO0, H3TOTOBUTH Ha 3D
TpUHTEPE BBHIONHA TpeboBauus 3D mewarn
Hcnonp3ys cxeMy 1 ONHCaHNE U3IETHA,
7 2 4 1 pa3paboTaTh MPOTOTHIIL, UCTIONIB3YS CPEICTBA
3D newaru. PI'P
Pa3paboTars NpoTOTUN U3/IEIHS BHIIOIHSS
TpeboBaHus TpedboBanuii 3D neuyaru. [Iposepka
8 2 4 1 TeOMETPHHU JETaNH, OLEHKA SPTOHOMHYECKUX
Ka4ecTB, IPOBEPKa COOMPAEMOCTH 1
KOMITOHOBOYHBIX PEIICHHH.
Co3naHne HHTEPAaKTUBHBIX,
9 2 4 1 JIETAIN3UPOBAHHBIX IPOTOTHIIOB, TOCTYITHBIX
BCEM y4YaCTHHKaM IIPOEKTa C BO3MOXKHOCTBIO
OINCPATUBHO BHOCUTH UBMCHCHUA
HUroro: 32 10
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabnuna 5.2.4
No Homep O6mbeM, gac.
/ paszena Tema Bug CPC
i maciummuasr | OPO | 300 | 0300
1 1 8 11 dopMupoBaHue 3D | [loaroroBka k mabopaToOpHOM
MOJIeTIel TUTIOBBIX JieTaneil | pabote.
dopmupoBaHue 3D
Mozenen JleTajen co
. . INoaroroBka k JabopaTOpHBIM
2 1 8 11 CJIOHOU TeoMeTpuen
pabotam
OdopmiteHue
nmabopaTOpHOI paboTHI
®opMupoBaHue  Mojesen
. CamocrosTensHOe
JeTaiel  BXOAALINX B N
BeimosiHeHHe 3D moperneit
3 1 8 12 coopounyro emuHmMIy 1 .
MIPOCTBIX JAETaled BXOIINX B
CIIO’KHOCTH, pa3pabotka
cOOPOYHYIO CAMHUILY
TPOTOTHUIIOB
Co3nats TIPOTOTHIIBI
Jeraien cbopouHoit
enuHMIBI 2 cnokHoctH, | [loaroroBka k cOopke u3menus
4 1 8 12 n3rotoButh Ha 3D nipunTepe | Brimonnenne — Moxeneit ¢
BBIMONHASL TpeboBaHus 3D | mcnospzoBanuem na 3D
neyatd. CBepKa reOMETpHH | MeYaTH
JleTalei, OIICHKA
OPTOHOMHYCCKHUX KAYECTB
3D-coopka  wm3menust B | [IpeasapurenbHas cbopka
cucreme Solid Works wimm | u3nenuss ¢ MCIONb30BaHHEM
5 1,2 8 15 Kommac. IIpoBepka | peaiabHBIX AeTanei
coOMpacMOCTH u
KOMITOHOBOYHBIX PEIICHHH.




6 19 10 15 Paszpaborats npototun | [loaroroBka K PT'P.
' H3IIETHSI CITOKHOM (PopMBI Beimosaenue Ha 3D npunTepe
Hcnonwsys cxemy u
oIMcaHue n3eNN,
7 1,2 10 16 paspaboraThb npororturn, | Beimonnenne Ha 3D mpuHTepe
cobmogast Tpeboanus 3D
reyary.
HUroro: 60 92

5.2.3. IlpenogaBanue IUCUUIUIMHBI/MOAYJS BEOETCS C NPUMEHEHHUEM CIIEAYIOIINX
BUIOB 00Pa30BaTEeNbHBIX TEXHOJIOTHH:
- Bm3yanm3anus ydeOHoro Mmarepuana B PowerPoint B guanmoroBom pexume

(JIGKITMOHHBIC 3aHSITHSA);
- paboTa B MaJIbIX Ipynnax (IpakTUYECKUE 3aHATHUA);

- pa3z00p NPaKTUUECKUX CUTyalUH (IPaKTUUYECKUE 3aHSTUS).

5. TemaTuka KypcoBbIX padoT/IIPOEKTOB
KypcoBbie paboThl/pOeKThl YU€OHBIM IJIAHOM HE MPEAYCMOTPEHBI.

6. KoHTpoJbHbIE padoThI
7.1 MeTtoanueckue yKa3aHUs JUIsl BHITIOJTHEHUS! KOHTPOJIBHBIX padoT.

TpynoemMKkocTh KOHTPOJIBLHOU paboTHI — 4 yaca.

7.2 TemaTuka KOHTPOJIBHBIX PAOOT.

- COBPEMCHHBIE TEXHOJIOTMU TPEXMEPHOIO MOJEIUPOBAHUA U  JaJIbHEWILIEro
IIPOTOTUIIMPOBAHUS U3JIEIN;

- 3D MopmenmpoBaHWE THNOBBIX JETalieil C WCIOJB30BaHUE TPAPUUECKUX CHCTEM
Kowmmnac 3D, Solid Works;

- TpEXMEPHOE MOJICIMPOBAHUE JIETATICH CII0KHOU (POPMBI.

7. OneHka pe3y/ibTaTOB OCBOCHHS THCHMILIMHBI/MOAYJIsSI
8.1. Kputepun olieHMBaHUs CTENIEHH MOJHOTHI U KayecTBa OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBHUHM C IUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuBeeHs! B [Ipunoxenun 1.
8.2. PeilTuHroBass cUCTEMa OLIEHMBAaHUS CTENEHU IIOJIHOTHI U KadyecTBAa OCBOCHHUS
KOMIIETEHIIMH O0ydyarouuxcsi OYHOM M OYHO-3a04HOM (Tpu Hamuuuu) (Gopmbl OO0yUYEHHS
npejacTaBieHa B Tadmuie 8. 1.

Tabmuma 8.1
Ne /it | Bunb! MeponpusTuil B paMKax TEKYILEro KOHTPOJIS | KomngectBo 6aiioB
1 Tekyrias aTTecTarus
1 3amuTa 1abopaTopHOi paboThI 20
HUTOT'O 3a nepByro TEKYIyIO aTTECTALUIO 20
2 TeKyIas aTTecTarys
2 3amura 1a00paTopHOi paboTHI 20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALHIO 20
3 TeKyIas aTTecTanus




3 3amura 1ab0paTopHOl paboTHI 20

HTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 20

4 3auer 40
BCEI'0O|100

8.3. PelituHroBas cucreMa O CHUBaHUA CTCIICHU ITOJITHOTHI U KQYC€CTBA OCBOCHHA

KOMIIETCHIIHI 00YyJaroImuXxcs 3a09H0i PopMbl 00yueHUs IpeCTaBIeHa B TabmuIe 8.2.

Tabmuna 8.2
Ne /it Bunbl MmeponpusTuil B paMKax TEKYILEr0 KOHTPOJIS Kommgectso 6aimioB
1 3amuta 1abopaTopHOH paboOTHI 20
2 3amuTa nabopaTopHO paboThI 20
3 3amuTa nabopaTopHO paboThI 20
4 3auer 40
BCEI'O|100

8. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE 00ecieyeHne TUCIIUIIUHBI/ MOTYJIS
9.1. IlepeueHb pekOMEH1yeMOi1 IuTepaTypsl npeacrasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble Tpod)eCCHOHANBHBIC 0a3bl JaHHBIX W WHPOPMAIMOHHBIE
CIIPaBOYHBIC CUCTEMBI:

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

9.3. JIutieH3noHHOE ¥ CBOOOHO PACIIPOCTPAHIEMOE MPOTPAMMHOE 00eCTICUeHUE, B T.U.
OTEYECTBEHHOTO TIPOU3BOJICTBA(NEPEUUCTUNMD ).
He UCNnOJIb3yemcs

9. MarepuajabHoO-TeXHHYECKOe o0ecnevyeHue T CHHIIMHBI/MOYJIf
[lomemienuss A NpOBENEHUS BCEX BUJOB pabOThl, MPETYCMOTPEHHBIX Y4EOHBIM
IJIaHOM, YKOMIIJICKTOBAHBbI HCO6XOI[I/IMI)IM O60py,)IOBaHI/IeM N TCXHUYCCKMMH CpPpCACTBAMH
00yJeHwusI.

Ta6muma 10.1

Ne Ilepedyens 060pyHOBaHHS, HEOOXOTUMOTO IS IlepedeHp TEXHUYECKHX CPEACTB O0YUIEHHS,

H/H OCBOCHUA I[I/ICHI/IHHI/IHBI/MOI[yHH HCO6XO}:[I/IMI)IX JUIs1 OCBOCHUS [[I/ICHI/IHHI/IHBI/MO}:[YHSI
(IeMOHCTpaITMOHHOE 000PYIOBAHUE)

Komrutekt  MynpTUMeIMHHOTO  000pYHOBaHUS:
1 3D-ckanep IPOEKTOP, 3KpaH, KOMIIBIOTEp, aKyCcTH4ecKas
cucreMa. JIokabHast 1 KOPIOPAaTHBHAS CETb.

Jlaboparopus «JleTanu MammH»

ANSYS Mechanical

10. Meroanyeckue ykazanusi no opranusanuu CPC
11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K JJa0OPAaTOPHBIM 3aHATUSIM.
Baxxnoli ¢opmoii camMoCTOATENFHON pabOTHl CTYJEHTA SBJISICTCS CHCTEMaTHYecKas U

IUIAaHOMEpPHAas TOATrOTOBKa K JjaboparopHomy 3aHsTuio. [locie nekuuu CTyAE€HT NOJKEH
MO3HAKOMHUTHCS C IUIAHOM JIAOOpaTOpPHBIX 3aHATUH W CHHCKOM OOS3aTeNbHOW U

JIOTIOJTHUTENIBHOM ~ JINTEpaTypbl, KOTOPYIO  HEOOXOOUMO  NpPOYMTaTh, HU3YYUTh H


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

3aKOHCIIEKTUPOBaTh. Pa3bsiCHEHHME IO BOIpOCAM HOBOM TEMBI CTYIEHTHI IIOJY4alOT Yy
npenoaaBaTeyid B KOHIC MPCAbLIAYIICTO MPAKTUYCCKOTO 3aHATHUA.

[MonroroBka k mabopaTOpHOMY 3aHATHIO TpeOyeT, Mpexae BCEro, YTCHUs
PEKOMEH/IYeMbIX HCTOYHMKOB M  MOHOTrpaduueckux pabor. BaxkHbIM 3TarmoM B
CaMOCTOSITENIbHOW paboTe CTyAeHTa SABISETCA MOBTOPEHUE MaTepHalia O KOHCIEKTY JIEKIIHH.
OpHa W3 TIaBHBIX COCTaBISIOIIMX BHEAYAUTOPHOW IMOATOTOBKM — pabora ¢ KHuUroi. OnHa
MpENIoiaracT: BHUMATEIbHOE IPOYTEHUE, KPUTHUYECKOE OCMBICICHUE COJICPIKAHUS,
000OCHOBaHHE COOCTBEHHOW TMO3WIMHM 10 JIHCKYCCHOHHBIM MOMEHTaM, ITIOCTAHOBKHU
WHTEPECYIOIIUX BOIPOCOB, KOTOPBIE MOT'YT CTAaTh MPEIMETOM OOCYKICHHsSI Ha JJAOOPaTOPHOM
3aHATUN.

B mHauwame nabGopaTopHOro 3aHSATHS JODKEH MPHCYTCTBOBATH OPraHU3AMOHHBIN
MOMEHT W BCTYIUTEINIbHAs YacTh. [IpernogaBaTens MPOU3HOCHT KPATKYIO BCTYMUTEIBHYIO PEyb,
rae GopMyJIMPYIOTCS OCHOBHBIC BOIPOCHI M MPOOJIEMBI, CIIOCOOBI MX PEIICHHS B IPOIECCEe
paboThL.

JIaGopaTopHbIe 3aHATHUS SBISIFOTCS OJHOW U3 BaKHEHINX (hopM 00yUeHHS CTYIEHTOB:
OHHU TIO3BOJISIIOT CTYJCHTAaM 3aKpeluTh, YrIyOUTh W KOHKPETU3UPOBATH 3HAHUS MO KypCY
areOpbl ¥ TEOPHH YHCEI, TOATOTOBUTHCS K HAYYHO-HCCIIEOBATEIBCKON NesTebHOCTH. B
nporecce paboThl HA MPAKTHUECKUX 3aHATHSIX OOYYAIOIIMICS JOJDKEH COBEPIICHCTBOBATH
YMCHHUSA W HABBIKKM CAMOCTOSATCIIBHOTO aHajin3a HCTOYHHUKOB U HaquOI\/JI JUTCPATYPhI, 4TO
HEOOXOUMO ISl HAYYHO-HCCIIEI0BATENbCKON PabOTHI.

YCBOGHHBI MaTepHall HEOOXOAMMO HAayuUThCA TPUMEHSATh TPU  PEIICHUU

MPAKTUYCCKUX 3aaa4v.

11.2. Metoanueckue ykazaHus 110 OpraHU3alii CaMOCTOSITEIbHON pabOThI.
CamocrosaTrenbHas paboTa sSIBISETCS OJHOM M3 BakHEHIIUX (HopM u3ydeHHs JH000MH

JUCUMIUIMHBL. OHa TMO3BOJIAET CHCTEMAaTU3MpOBATh U YIIIyOUTh TEOPETUYECKHUE 3HAHUS,
3aKpEeNUTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BATHCS HAyYHOU U
yueOHO-MeToindyeckoil  juTepaTypoid. Ilo3HaBaTenbHass  AESITENBHOCTH B Ipoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT CTyAEHTa BBICOKOTO YPOBHS AaKTHUBHOCTH U
CaMOOPraHN30BaHHOCTH.

B yueOHOM mponecce BBIACIAIOT BA BUAA CAaMOCTOSATEIBHOM pabOThl: ayTUTOpHAsA U
BHEAyIUTOPHASI.

AynuTopHas caMmocTosiTeNbHas padoTa MO JUCHUIUIMHE BBIMONHAETCS Ha Y4EeOHBIX
3aHSTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPETIOAaBaTels U 0 €ro 3aJaHuIo.

BHreaynuropHas camocTosTenbHas paboTa CTyJJeHTOB IPECTaBIsEeT cO00i Jornyeckoe

MPOJOHKEHUE AayAUTOPHBIX 3aHATUN. 3aTpaThl BPEMEHM Ha BBIIOJIHEHHWE O3TOM pabOThI



periaMeHTHpYIOTCS pabouuM yueOHBIM IJIaHOM. PeskuM paboThl BHIOMpaeT caM 00ydaronuiics
B 3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEW M KOHKPETHBIX YCIOBHI.

CamocrosiTenbHas paboTa MOMKET OCYIIECTBISTHCS MHAMBUAYAIBHO WM TPYNIIAMHU
CTYICHTOB B 3aBUCHMOCTH OT LeNH, 00beMa, KOHKPETHOW TEMaTWKH CaMOCTOSTEIbHON
paboThI, yPOBHSA CIIOKHOCTH, YPOBHSI YMEHHM CTYICHTOB.

CamocrosrenbHas paboTa BKIIOYaeT B ce0st paboTy ¢ KOHCIIEKTOM JICKIUH, U3yYCHHE U
KOHCIIEKTUPOBAaHHE  PEKOMEHAYEMOW  JIUTEpaTyphl, MOJrOTOBKA  MYJIbTUMEIna-
COOOIIEHHI/IOKIIAI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, PELICHUE 3a1a4 U YIPa)KHECHUN
no oOpasiy, pelleHHe BapUaTUBHBIX 3a]ad, BBIIOJHCHHE YEPTEKEH, CXeM, pacyeToB
(rpadmyeckux paboT), peuieHne CUTYallMOHHBIX (pOoQecCHOHaNbHbIX) 33/1a4, MOATOTOBKA K
JICIOBBIM HMTPaM, TPOCKTHPOBAHHE W MOJCITUPOBAHHE PA3HBIX BUIOB M KOMITOHEHTOB
npodeccHoHaIbHON AEATEILHOCTH, HAYYHO-HUCCIIEIOBATEIBCKYIO paboTy U Jp.

KoHTpousb pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSATENBHOI PabOTHI CTYIEHTOB MOKET
OCYILECTBIISITHCS B TIpeiesiaX BPEMEHH, OTBEJICHHOTO Ha 00s3aTeNbHbIe YIeOHbIC 3aHATHUS 110
JVCIATUTMHE U BHEAYTUTOPHYIO CAMOCTOSITEIHHYIO paboTy CTYJEHTOB 10 AUCIUIUINHE, MOXKET
HPOXOJHUTH B MMCHbMEHHOM, YCTHOM MM CMEIIaHHOH (hopMme.

PaGora Ha nekmMM — 3TO CIIOXKHBIA TIpolLlecC, KOTOPBIM BKJIIOYAeT B ceOs Takue
AIIEMEHTHI KaK CIIyIIaHHe, OCMBICTICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHHE. J{J1s1 TOTO, 4TOOBI
JIEKIHs BBITIOJHHUJIA CBOE HAa3HAYCHHME, BAXKHO IOATOTOBHUTHCS K HEH M ee 3amucCH emie 10
IpUXOJia MpernoiaBaTelis B ayAUTOPHUIO, TIOCKOJIBKY B MEPBbIE MUHYTHI JIEKIIUH OOBSABISAETCS
TeMa JIeKIIMHU, popMyIupyeTcs ee OCHOBHa 1ieb. be3 aToro nanbHeiiiee BOCOpUsATHE JEKIUN
CTaHOBUTCS CIIOKHBIM. Ba)KHO HaydWTHCS CIIYIIATh MPETIOIaBaTeNsl BO BpeMs JIEKIMH. 31eCh
HE CJIeJyeT MyTaTh TaKWe MOHSITUS KaK CIBIIIATh U ciymarh. ClylaHue JISKIIUKA COCTOHT M3
HECKOJIbKMX JTallOB, HAauWHas OT CIBIIIAHUS (MEPBBI I1Iar B MPOLIECCE OCMBICIEHHOIO
CJIyILIAHU) U 3aKaHYMBas OLEHKOM CKa3aHHOTO.

UtoOBI mportecc ciymanus crai 6osee d3PGEeKTUBHBIM, HYKHO pPa3eliiaTh KauyeCTBO
OOIIEHUS C JIEKTOPOM, HAYIHTHCS TIOIEPKUBATh HEMPEPHIBHOE BHUMAHUE K BBICTYIAIOIIEMY.
Jlis onTUMH3aIMY Tpoliecca CIyIIaHus CIeayeT:

1. HayYUTbCS BBIIEIATH OCHOBHBIE MOJIOKEHHsI. Hemb3sl MOHATh U 3alIOMHUTH BCE, YTO
TOBOPUT BBICTYINAIONINA, OIHAKO MOXKHO BBIJEIUTH OCHOBHBIE MOMEHTHL. Jljisi 3TOTO
HE0O0X0MMO OOpaliaTh BHUMaHHE Ha BBOJIHBIE CIIOBA, CIOBOCOYETaHHs, (pasbl, KOTOpPHIC
UCTIOJIBb3YIOTCS, KaK IPABUJIO, [T IIepeX0/1a K HOBBIM IOJIOKEHUSM, BEIBOAAM M 0000IICHUAM;

2. BO BpeMsl JIEKLIMU OCYIIECTBIIATH MMO3TANHBIN aHAJN3 U 00001IeHNe, YCIBIIIAHHOTO.
HeobxoammMo MOCTOSIHHO aHaJIM3UpPOBATh U 000OIIATh TMOJIOKEHUS, PACKPHIBAEMBIC B PEUH
roopsiero. Ctapasich IpeACTaBUTh MaTepHa 0000IIEHHO, MBI TOTOBUM HA/ICXKHYIO 0a3y 1

HPKOHOMHOM, CBEpHYTOM €ro 3amucu. Jlenarb 3To jJydille BCEro Mo ATanaM, OpUEHTUPYICh HA



MOMEHT JIOTHYECKOT0 3aBEpIICHUsI OJTHOTO BOIpoca (IoABoIpoca, Te3uca 1 T.1.) U Iepexoa K
Apyromy;

3. TOTOBHOCTbH CIIYIIATh BHICTYIUICHHE JIEKTOpA /10 KOHIIA.

Cnymanue sBseTCs JIMIIb OJHUM U3 3JIEMEHTOB XOPOLIEr0 YCBOEHUS JEKIMOHHOTO
MaTepuaia.

[Totok wHOpMaIHK, KOTOPBIM cooOImaeTcss BO BpeMsl JICKIUU HEOOXOIMMO
(duKCUPOBATh, 3aNTUCHIBATH — HAYYUTHCS BECTH KOHCIEKT JICKIIMHU, TA¢ (HOPMYIUPOBAIUCEH ObI
Haubosee BaKHbIE MOMEHTBI, OCHOBHBIEC IOJIOKEHUSI, U3JlaraeMmble JeKTopoM. [l BeneHus
KOHCIIEKTa JIEKIIMU CJeIyeT MCIOJb30BaTh TeTpajb. BeleHue KOHCIEKTa Ha JIMCTOYKAX HE
PEKOMEHIYeTCs, IOCKOJIBKY OHU HE TaK yJO0OHBI B UCIOJB30BAaHUU U YacTo Tepsrorcs. [Ipu
0(OPMIICHUH KOHCITIEKTa JICKIIUU HEOOXOUMO OCTABJISTH TOJIS, TJE CTYACHT MOXET 3aIucaTh
CBOM COOCTBEHHBIE MBICITH, BO3HUKAIOIINE TMApaIeIbHO C MBICISIMHU, BBICKa3aHHBIMU
JIEKTOPOM, a Tak)Ke BOMPOCHI, KOTOPHIE MOTYT BO3HUKHYTh B IPOIECCE CIYIIAHUS, YTOOBI
MOJIYYUTh HAa HHUX OTBETHI IPH CAMOCTOATEIBHON NpopaboTKe Mmarepuasna JICKIUH, MpU
M3YYEHUU PEKOMEHIOBAaHHOW JIUTEPATyphl MJIM HEMOCPEICTBEHHO Y MPENOaBaTesisi B KOHIIE
JICKIUH.

CocTaBnsisi KOHCIEKT JICKIMH, CIeAyeT OCTaBISTh 3HAUMTENbHBIA HMHTEPBal MEXIY
CTpOYKaMH. DTO CBS3aHO C TEM, YTO HHOTJAa BO3HUKAET HEOOXOIAMMOCTh BIUCATh B
MEepPBOHAYAIIbHBINA TEKCT JICKIIUU OJIHY WJIM HECKOJIBKO CTPOYEK, MMEIOUIUX MPUHIIUITAATIEHOE
3HaUEHUE U MOYEPITHYTHIX U3 IPYTUX UCTOYHUKOB. PaccTosiHIEe MEX Ty CTpOKaMU HEOOXOAMMO
TakKe Ui MOJYEePKUBAHUS CIIOB WM LIETBIX TPYII CIIOB (TaKkoe MOJYePKUBAHNUE BBHI3BIBACTCS
HEO0OXOIMMOCTHIO MPUBJIIEYh BHUMAHUE K JAHHOMY MECTY B TEKCTE IPH MOBTOPHOM UTEHHUH).
OOBIYHO TTOTYEPKUBAIOT OTIPEJICIICHHS, BHIBOIBI.

['maBHBIM OTIMUKMEM KOHCIIEKTA JIEKIIMU OT TEKCTa SBJISIETCS CBEPThIBaHUE TekcTa. [Ipu
BEJICHUU KOHCIEKTA YIAISIOTCA OTJEIbHBIE CIIOBA WIIM YaCTU TEKCTA, KOTOPHIE HE BBIPAXKAIOT
3HAYMMYIO0 HH(GOPMAIINIO, @ Pa3BEPHYTHIE 000OPOTHI PEUH 3aMEHSIOT 00JIee JIAKOHMYHBIMU WUITH
K€ CHHOHUMHYHBIMHU CJIOBOCOUETaHUSIMH. [Ipy KOHCIIEKTUPOBAHWN OCHOBHYIO WH(OpMaIHio
CJIeTyeT 3alUChIBaTh MOAPOOHO, a JOMOIHUTENBHBIE U BCIIOMOTaTeNIbHbBIE CBEJICHUS, IPUMEPHI
— 04eHb KpaTtko. OCOOEHHO Ba)KHBIE MOMEHTHI JIEKIIUH, Ha KOTOPBIE CIeIyeT 00paTUTh 0coboe
BHHMAaHHE JICKTOP, KaK MPaBUJIO, YUTAET B 3aMEJICHHOM TEMIIE, YTO MO3BOJIAET CaeiaTh MX
3anuch J0CI0BHOM. Takke BaKHO IMOJHOCTHIO 0€3 BCAKUX M3MEHEHHIl BHOCUTH B TETpalb
CXEMBbI, TaONMUIIBI, YEPTEKU U T.II., €CIIM OHU TMPEAINONAraloTCs B JIeKIHUH. {7 TOTo, YTOOBI
COBMECTUTh MEXaHHUYECKYIO 3aMUCh C MOYTH JIOCIOBHBIM (PMKCHPOBAHUEM HanOoJee BaXKHBIX
MOJI0KEHUH, MOXKHO HCIIOJb30BaTh CHUCTEMBI YCJIOBHBIX COKpalleHui. B mepByro odepenb
COKpAIAIOTCS AJIMHHBIE CIIOBA U T€, YTO MOBTOPSIIOTCS B peuH JieKTopa vaiie Bcero. [Ipu atom

CaMO COKpalICHUEC NJOJIZKHO OBITH 10 BO3MOXKHOCTH KpaTKUM.






JucuumumHa/Moaynb: [IpoToTunpoBanye NpOMBIIUIEHHBIX 00ObEKTOB

[Tpunoxxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ AJIs1 Q)opan()BaHml KOMIICTCHIUMHA U KPUTEPUHU UX OLICHUBAHUSA

Kona, nanpasnenue noarorosku 23.03.03 DkcmtyaTanusi TpPAaHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH U KOMIUIEKCOB

Hanpasnennocts: CepBHC TPAaHCIIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIllMH U 00opynoBaHus (Hedrerazonodbua), ABTOMOOUIN U

aBTOMOOMJIbHOE XO035IHCTBO

Kox n nanmeHnoBanue

Ko n HanmeHoBanMe
WHINKATOPa JOCTIDKEHHS

Kon 1 HaumeHoBaHMe pe3ynbTara

Kpurepun oueHrBaHus pe3yabTaTOB 00yUeHHs

KOMIIETCHIIUU 00yuyeHHs M0 JUCLUIUTNHE (MOIYIIO
KouneTenm y (vonyio) 1-2 3 4 5
YK-1. Cnocoben He 3HaeT | JlemoHCTpHpyeT HemoHcTpupyet HemoHcTpupyet
OCYILECTBIIATh OCHOBHBIE 3HaHHE JIOCTaTOYHBIE MCYEPIbIBAIOLINE
TOUCK, KPUTHUECKHIA 3aKOHBI OTJIENIBHBIX 3HAHUA 3aKOHOB | 3HAHUS 3aKOHOB
TFE€OMETPHUECKOT | 3aKOHOB TeOMETPUUECKOTO TeOMETPUUECKOTrO
aHaJIU3 ¥ CUHTE3 3namv  (31): OCHOBHBIE 3aKOHBI
0 TEOMETPUUYECKOTO | (OPMUPOBAHUS (dbopmupoBaHus
I/IH(I)OpMaIlI/II/I T€OMETPHUUCCKOTO q)OpMI/IpOBaHI/ISI
’ dopmupoBanust | GOPMUPOBAHUS MOCTPOCHUS U | TIOCTPOCHUS u
HDMMEHSTE MIOCTPOCHHUS u B3aMMHOT0
p . MOCTPOCHHUA U | HOCTPOCHUS U | B3aUMHOTO B3aHMHOI'0
. nepecedeH st MoJieTIel IPOCTPaHCTBa
CHCTEMHBIH MTOIX0] B3aHMHOTO B3aUMHOTO TIepecedeHUs nepeceveHust
JUISL pEILICHUS VK-1.1. Ocy1iecTBisieT repeceyeHus repeceyeHus Mojienen MoJienen
HOCTaBICHHbIX 32124 | BBIOOD AKTyaJIbHbIX Mozenen MoJenen MIPOCTPaHCTBA MIPOCTPaHCTBA
POCCHHCKHX n IIPOCTPAHCTBA MIPOCTPAHCTBA
3apyOeXHBIX HCTOYHHKOB, He ymeeT | Ymeer YwMmeer B cosepmencTse
a Tak ke ITOHCK, cOop H UCTIONIb30BATh UCTIONIb30BATh HCIIONIb30BAThH yMeeT
00paboTKky wHH(pOpMauuy, rpaduueckue rpaduueckue rpapudeckne HCIIONIb30BaTh
HE00X0 MO IS METOJIbI METOJIBI METOBI rpadudeckne
€IIEeHUs]  ITOCTABJICHHOM MOJICIUPOBAHMS | MOJCITUPOBAHUS MO/JICTUPOBAHUS METOBI
P Ymemo (Vi): HCIOJIb30BaTh P P P
3a1a4yu. 00BEKTOB 00BEKTOB 00BEKTOB MOJIETIMPOBaHUS
rpaugeckue METOIBI
MIPOCTPAHCTBA, MIPOCTPAHCTBA, MPOCTPAHCTBA, 00BEKTOB
MOJEJIUPOBAHUSA 00BEKTOB
pemaThb pemaTsb pemath MPOCTPAHCTBA,
NPOCTPAHCTBA, PEIIaTh HWH)XEHEPHO-
HUH)KEHEPHO- HUH)KEHEPHO- HWH)KEHEPHO- pemars
TEOMETPUUECKUE 3a1a4U
TEOMETPUUECKH | T€OMETPUUYECKHE | TEOMETPUUECKUE HHKEHEPHO-
€ 33141 3ajauu, JOMycKas | 3aJadyd, JAOMyCKas | TeOMETpPHYECKHE
3HAYUTEIbHBIC HE3HAYHUTEIIbHBIC 3a7a4un
HETOYHOCTHU U | HETOUHOCTH "
HNOTPEHIHOCTU MIOTPEITHOCTH




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS
KOMIIETEHIINHA

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onileHnBaHus pe3yabTaToOB 00yUeHHs

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
JIOITyCKAeT JIOITyCKast
3HAYMTEIIbHBIC HE3HAYUTCIIbHBIC
OIIIHOKU OIIMOKHU
He 3Haer | JlemoHcTpHpyeT HemoHcTpupyet HemoHcTpupyet
CII0COOBI 3HAHUE CIIOCOOOB | JOCTaTOYHBIE HCYCPIIBIBAIOIINE
MTOCTPOCHHUS MTOCTPOCHHS 3HAHUSA  CIIOCOOOB | 3HAHUS  CIIOCOOOB
rpaduueckoro rpaduyueckoro MOCTPOEHUS MOCTPOEHUS
3name (32): cmocoObl TOCTPOCHUS pag pad P P
n300pakeHHsl Ha | M300pakeHHsi Ha | rpadUuecKoro rpaguyeckoro
rpaduuecKkoro  U300paKeHHs  Ha
IUIOCKOCTH M B | IUIOCKOCTH M B | M300paKCHUsI  Ha | M300paKCHUsI  Ha
YK-2. Cnocoben IJIOCKOCT U B TPEXMEPHOM
TPEXMEPHOM TPEXMEPHOM IIOCKOCTH W B | INIOCKOCTK H B
OMpPENeNATh KpyT MIPOCTPAHCTBE c ITOMOIIIBIO
N MPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMIBIOTEPHBIX TEXHOJIOTHIA
3a/a4 B paMkax IOMOUIBIO IOMOUIBIO IIPOCTPAHCTBE C | IPOCTPAHCTBE c
nocrasyieHHOM nenn | YK-2.1. TlpoBonut ananus KOMIIBIOTEPHBIX | KOMITBIOTEPHBIX TIOMOIIIBIO TIOMOIIIBIO
U BBIOMPATH IIOCTABJICHHOH LEeId W TEXHOJIOTHt TEXHOJIOTUI KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX
ONTUMATIBHEIE dopmynHpyeT TEXHOJIOTHI TEXHOJIOTHI
CIOCOBEL X COBOKYITHOCTb He ymeeT | YmMeer Ymeer B cosepmencTse
B3aMMOCBSI3aHHBIX  3aJa4, MPOSKTHPOBATh | MPOCKTHPOBATH MPOEKTHPOBATH yMeeT
peIIeHHs, HCXOIS U3 N N .
N KOTOpBIE HEOOX0JUMO 00BEKTHI JTIO00H | 00BEKTHI 000K | OOBEKTHI JMO00H | MPOEKTUPOBATH
ACUCTBYIOINX peLnTh IS ee CIOXXHOCTH B | CJIIOKHOCTH B | CIIO)KHOCTH B | OOBEKTHI 000
MPpaBOBBIX HOPM, JOCTHKCHHUA. IBYXMEPHOM U | JIBYXMEPHOM U | IBYXMEPHOM U | CIIOKHOCTH B
HMMEFOIUXCSI Yaems (V2): MPOCKTHPOBATE | . ZXMepHOM 1] ZXMepHOM T ZXMepHOM BYXMEPHOM u
obbeKThl  J00OH - croKHOCTH B HPOCT EHCTBG c HPOCT EHCTBG c l'[pOCT EHCTBC c il ZXMepHOM
peeypeos 1 JIBYXMCPHOM " TPEeXMEPHOM HEMO pmo HEMO pmo ng op 10 poc 5 CTBE c
o MOIIb IIPOCTPAHCTB
OrpaHUtCHIN HPOCTPAHCTBE c TOMOIIBIO . . . pocTp
N KOMIIBIOTEPHBIX | KOMITBIOTEPHBIX KOMITBIOTEPHBIX MTOMOIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHIA . . .
TEXHOJIOTHIt TEXHOJIOTH, TEXHOJIOTHH, KOMIIBIOTEPHBIX
JIOITyCKast JIOITyCKast TEXHOJIOTHI
3HAYUTEJIbHbBIC HE3HAYUTENIbHbBIC
HETOYHOCTH M | HETOYHOCTH u
MOTPENIHOCTH MTOTPENTHOCTH




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onileHnBaHus pe3yabTaToOB 00yUeHHs

KOMIIETEHIINHA 1-2 3 4 S
He BiaajgeeTr | Bimageer Xopouio  Buazeer | B COBEPIICHCTBE
HaBBIKAMU HaBBIKAMU HaBBIKAMHU BIIAJICET HAaBBIKAMHU
BBITTOTHEHUS BBITTOTHEHUS BBITTOJTHEHHS BBITTOJTHEHHS
Bnaoems (B2): HAaBbIKAMHU
. | omepanus onepanus onepanus onepanus
MIOCTPOCHHUS n300pakeHuH
. 00paTHOTO 00paTHOTO 00paTHOrO 00paTHOrO
TEXHUYCCKUX H3JCIUH, 0POpMICHHUS
o WH)XAHUPUHTA WH)XAHUPUHTA WHXUHUPUHTA WH)XKUHUPUHTA
yepTexei ¢ IIOMOILIBIO o N N N
N Jerajcii MallliH | JAeTaled MalllMH, | JeTaleh MAIllyH, | JAeTajeld MaluH
KOMIBIOTEPHBIX TEXHOJIOTHIA
JIOITyCKAeT JIOITyCKast
3HAYUTEIbHBIE HE3HAYMTEILHEIE
OIINOKH, OIINOKH.
He 3Haer | JlemoHcTpHpyeT HemoHcTpupyet HemoHcTpupyet
JefCcTBYIOIINE HEIOCTATOYHBIE JIOCTaTOYHEIE HCYCPIIBIBAIOIINE
CTaHJAPTHI, 3HAHHS 3HAHMS 3HaHMS
3nameo (33): JICHCTBYIOIIKE | MOJIOKEHHUS IO | JeHCTBYIOIIMX JeHCTBYIOIIUX JeHCTBYIOIIUX
CTaHJapTHI, MOJIOXKEHHMS o | oopMIICHHUIO CTaH/IapTOB, CTaHAapTOB, CTaHAapTOB,
o opMIICHHIO MIPOEKTHOM U | IPOEKTHOMU U | TOJ0XKCHUH 10 | MOJOKCHHUI 10 | MOJOKCHHUI no
KOHCTPYKTOPCKOM JOKYMEHTAIMU KOHCTPYKTOPCK | O(hOpMIICHHUIO 0 OpMIICHHIO 0 OpMIICHHIO
ou MIPOEKTHOM U | IPOEKTHOU U | IPOEKTHOU u
JOKYMEHTALIUU KOHCTPYKTOPCKO#M | KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
YK-2.2. Bribupaer Y PYKTOD PYXTOD PYXTOD
. JIOKYMEHTAITIH JIOKYMCHTAIHH JIOKYMCHTAIHH
OITHMAaJIbHBIA croco0b
He ymeeT | Beinonnser Bremonnaser Bremonnaser
peIIeHUs 3a/1a4, UCXOMS U3
BBINOJIHATE YEePTEKH, YEePTEXKH, BBICOKOTOYHBIE
AMCIOIIUXCS PECYpPCOB U
. YEePTEKH, AIIEKTPOHHEIE AJIEKTPOHHBIE YEePTEXKH,
OTpaHHHCHIH 2JIEKTPOHHBIE MOJIENIN JIETAJIE U | MOJIENIA JIeTAJIE M | DJIEKTPOHHEIE
Ymems (V3): BBHIIONHATH YEPTEKH, P . . N P N
N MOJICIIH JeTalle | u3menuit B | M3IEINHA B | Mogenu neraneil u
QJNIEKTPOHHBIE MOJENH JeTalled W N .
" A M3OEIUA B | COOTBETCTBUH C | COOTBETCTBUHU ¢ | uzmenwuii B
U3AeIui B COOTBETCTBHUU c
. COOTBETCTBUU C | TpeOOBaHUSIMH TpeOOBaHUSIMU COOTBETCTBHU c
TpeOoBaHUSIMU JICHCTBYOIINX o o
CTAHAPTOB TpebOBaHUAMU JIEHCTBYIOIINX JIEACTBYIOIINUX TpeOOBaHUIMU
P JIEHCTBYIOIIMUX CTaHJapTOB, CTaHJApTOB, JIEHCTBYIOIIUX
CTaH/IapTOB JIOTTyCKaeT JIOTTyCKaeT CTaH/IapTOB
3HAYUTEIbHBIE HE3HAYUTEJIbHEIC
OIIHOKU OIIMOKHU




KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanme
WHINKATOPa JOCTIKEHHS
KOMIIETEHIINHA

Kon u HaumeHoBaHUE pe3ynbTaTta
00y4eHHs 10 AUCHUILTHHE (MOIYIIIO)

Kpurepun onileHnBaHus pe3yabTaToOB 00yUeHHs

1-2 3 4 5

He BiaangeeT | CocraBiser CocrasisieT B COBEpILICHCTBE

HaBBIKAMU KOHCTPYKTOPCKY KOHCTPYKTOPCKYIO BIIAJICET HAaBBIKAMU

COCTaBJICHUS 10 TOKYMCHTAIIMIO | JIOKyMCHTALUIO C | COCTAaBIICHHS
Brnaners (B3): HABBIKAMHU | KOHCTPYKTOPCK | C HCIIOIb30BaAHUEM KOHCTPYKTOPCKOI
COCTaBJICHUS KOHCTPYKTOPCKOH | Oif UCTIOJIE30BAaHUEM | TMPHUKJIATHOTO JOKYMCHTAIUK  C
JOKYMCHTAIlMM C HCIOJIb30BaHHEM | JOKYMCHTAIUU MPUKJIATHOTO MPOrPaMMHOTO HCIIOJIb30BaAHUEM
MPUKIIAIHOTO MpOTrPaMMHOTO | € MPOrPaMMHOTO obecrieyenms, MIPUKIIaHOTO
obecrieueHus HCIIONIL30BaHNE | OOecIeueHus, JIOMyCKaeT MIPOTrPaMMHOTO

M TMPHUKIATHOTO | JOIyCcKaeT HE3HAYUTENBHEIE obecrieueHus

MPOrPaMMHOTO 3HAYUTENLHEIE OIINOKH

obecneueHus OIIHOKHU




