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OLIEHKH 3HaHWM, YMEHUI, HAaBBIKOB U (UJIM) ONBITA JAESTEIbHOCTH, XapaKTEPU3YIOIIHNX
sTanbel  (POPpMUPOBAHUS KOMIETEHIMH B IMPOLECCE OCBOCHHS 00pa3oBaTEIbHOM
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1. Ilepevyenb KOMIETEHUMI ¢ YKa3aHUEM 3TanoB UX (JOPMUPOBAHMS B mpolecce
OCBOCHHUSI 00pPa30BaTEJbHOI MPOrPaMMBbI

IInanupyemMsble pe3yJbTaThl 00yUeHHs

B pesynbraTe OCBOGHMS JaHHOW IUCIHMIUIMHBI y OOy4aromuxcs (OPMHPYIOTCS CIEIYIOIINe
KOMITETCHIIIH

JIIK-10. '0TOB K MIaHUPOBAHUIO U MPOBEJCHUIO YUEOHBIX 3aHATHIA

JIIK-12. 'oToB K (hOpMHUPOBAHHIO CHCTEMbI PETYIISLIIUH MTOBEJCHUS U ACATSILHOCTH 00YJaIomuXcs

B pesynbrare ocBOCHUS AMCHUILIMHBI CTYACHT JOJDKEH 00JIafaTh CICTYIONIMMU KOMITCTSHIHSIMU
101t IpoMIIst TEXHOJIOTHYECKOE M DKOHOMHUYECKOe 00pa3oBaHue:

Kon n HanmeHoBaHue Otansl GOpMHUPOBAHUS ®opmbl yueOHOU pabOTHI IO
KOMIIETEHIIUU KOMIIETEHINH (bOpMHPOBAHUIO KOMIIETEHIINH
B IIpOLIECCe OCBOCHUS

00pa30BaTeIbHOM POrpaMMbl

JIIK-10.I'oToB K Koruurusnsiit PaboTa Ha y4eOHBIX 3aHATHSX
IUTAHUPOBAHUIO U CamocrosrenbHas pabora
IIPOBEJICHUIO YYEOHBIX
—— OneparoHHbII PaboTa Ha yueOHBIX 3aHATUAX
CamocrosrenbHas padora
JlesTenpHOCTHBIN PaboTa Ha y4eOHBIX 3aHATHAX
CamocrosrenbHas pabora
JIIK-12.I'oToB K KoraurusnsIi PaboTa Ha y4eOHBIX 3aHATHUAX
(hOpMUPOBAHUIO CUCTEMBI CamocrosiTenpHas padbora
PEryJIsIUy MOBEeICHUS U OnepanoHHbII PaboTa Ha y4eOHBIX 3aHATHUAX
NEeSTETLHOCTH 00yUJarOIIUXCS CamocrosiTenpHas padbora
JlesaTenpHOCTHBIN PaboTa Ha yueOHBIX 3aHATHUAX

CamocrosiTenbHas paboTa

2. Onmcanme mnokKa3arejed M KpUTepHEB OLCHMBAHMS KOMIIETEHUHH Ha
Pa3JIMYHBIX 3Tanax ux ¢GopMHUpoOBaHUs, ONIMCAHNE LKA OLIEHUBAHUS

JIIK-10.I'0TOB K IJIaHUPOBAHUIO U MPOBEICHUIO YUEOHBIX 3aHATHI
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Korn OG6miee nmpeacTaBieHre O MPOrPAMMHOM
UTHUB obecnieuennu 3D-MoaeTUPOBAHUS IS
HBIH 6a30 3Hanue MJITAHUPOBAHUS ¥ IPOBEICHUS YICOHBIX
BBI TEOPETUUYECKOTO | 3aHITHH. 41-60
Marepuaia o
IPOrpaMMHOM
obecnedeHnt [ TlonHoe npeAcTaBIeHHE O IPOrPAMMHOM
OB 3D- obecrieuennn 3D-MoaeTUpPOBAHUS TSI
BIIII MOZCIMPOBAHNS | [iagppoBaHyst U IPOBEACHHS YIEOHBIX
CHH AL 3aHATHIA. 61-80
- TUTAHUPOBAHUS U
MIPOBEICHUS
1po 3;‘;;?;;:; Pa3zBepHyTOe npeacTaBieHue o
BH COBPEMEHHOM IPOTPAMMHOM 00ECTICUCHUN
HYT 3D-monenupoBaHus AJIs INIAHUPOBAHUS U 81-100
bl MPOBEJICHUS YICOHBIX 3aHATHH.
Omnep VMeHMe HenonHoe 1 HEyBepeHHOE YMCHHE
arumo 6a$? IIPUMEHATD MIPUMEHSATH MporpaMMHoOe obecrieuenue 3D- 41-60
HHBI BBII COBPEMEHHOE MOHGHHpOBaHHﬂJUHIHHaHHpO?aHHﬂII
i [POrPAMMHOE MPOBEJICHUS Y4eOHBIX 3aHATUH.
B e — VYBepeHHOE yMEHUE IPUMEHSTh
e 3D- COBPEMEHHOE MPOrPaMMHOE 00ECTICUCHHE
- MOJIETUPOBAHHS 3Dmmnmn¢m3mnm;mﬂHnm%mommﬂﬁn 61 - 80
i s MPOBEJCHUS YUeOHBIX 3aHATUH.
TUTAHUPOBAHUS H
npo IIPOBECHNUS Oco3HaHHOE YMEHUE TPUMEHSTh
BH yaeGHbIX COBpPEMEHHOE MPOTrpaMMHOE O0ecTieueHUe
HyT SAHSTHIA 3D-MomenrpoBaHUs JIJIs TUTAHUPOBAHUS U 81 -100
- MPOBEJICHUS YIeOHBIX 3aHATUH.
Hesr @dparmMeHTapHOE Bla/IeHUE HaBbIKaMHU
€IIbH . Branenue HCIIOJIb30BaHUS IPOTPAMMHOTO
OCTH a3f’ HABBIKAMIY obecrnieuenus 3D-moaenupoBaHust s 41-60
Bl BbIM HCHOTb30BAHMUS nnaHHp?BaHHﬂIInpOBeneHHﬂyqe6me
coBpeMeHHoro | SAHATHH.
HPOTPAMMHOTO | T]enienanpaBiieHHOE M IPAMOTHOE BIaJcHUE
1IOB oOecrieueHust
- 3D. HABBIKAMU MCTIOJIH30BAaHUS MPOTPAMMHOTO
eHI ST obecrnieueHust 3D-MoaeTUPOBAHMS TS 61 -80
- TUTAHUPOBAHUS U MIPOBEJICHUS YUEOHBIX
AT 3aHSITHH.
TTAHAPOBAHMA U | Tponyeckoe M 06OCHOBAHHOE BIIAICHHE
npo HPOBCACHMS HABBIKAMH HCIIOJIH30BAHUS IIPOTPAMMHOTO
IIBH y‘-Ie6HB13( obecrnieuenust 3D-mMoenupoBaHUs IS 81 - 100
HYT SaHATHN TUTAHUPOBAHUS M ITPOBEJICHUS YICOHBIX i

BIN

3aHATHH.




JIIK-12.I'0ToB K ()OPMHPOBAHUIO CUCTEMBI PETYIISIIMU OBEJCHUS U IEATEILHOCTH 00YJaIOIINXCs
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Korn O6mee npencrasienue 00
UTHB UHCTPYMEHTAX M CPEJCTBAX
HEIN 0a30 nporpammbl KOMITAC-3D nins 41-60
BbINA 3Hanue (bOopMUPOBAHUS CUCTEMBI PETYISIIUU )
HHCTPYMCHTOB U IMOBEICHUA U ICATCIbHOCTU
CpeacTB oOyJaromuxcsl.
TIpOrpamMMbl CucreMaTudecKkue 3HaHUs 00
os KOMIIAC-3D UHCTPYMEHTAX M CPEJCTBAX MPOTPAMMBI
bl Al KOMIIAC-3D st popMupoBaHust 61 - 80
CHH bopmuposanus CHCTEMBI PEryJISIUM TIOBEICHHS U
bIH CHCTCMBbI JEATENBHOCTH 00YJarOIIUXCS.
peryJsIuu
TOBEICHHS U Bcecroponnue, apryMeHTHPOBAHHLIE U
po NeATENbHOCTH CHUCTeMaTU4YeCKHe 3HaHus 00
IIBU 06 ydaoImMXCs WHCTPYMEHTAX M CPEACTBAX MPOTPAMMBI 81 - 100
HYT KOMITAC-3D st popmupoBaHus
I CUCTEMBI PETYJISIIUHU TIOBEJICHUS U
JESITENIbHOCTH 00YJaroIINXCsl.
Omnep Henonxoe 1 HeyBepeHHOE YMEHHE
aruo HCIIOJIb30BaTh MHCTPYMEHTHI M CPEJICTBA
HHBI 6a3o YMenue nporpammel KOMITAC-3D st 41-60
i BBl MCTOIB30BATE (GOPMHUPOBAHUS CHCTEMBI PETYIIALUK
UHCTPYMCHTBL U | nopenennst u nesiTeIbHOCTH
CpeAcTBa 00y9aromuXCcs.
TIpOrpaMMbl YBepeHHOe YMEHHE HCIOIb30BaTh
OB KOMIAC-3D HHCTPYMEHTBI M CPEJCTBA ITPOrPaMMBbI
BIIII AT KOMITAC-3D ans hopmupoBanust
CHH hopmupoBaHUA | (pereny PETYJIAINN TOBECHNS U 61-80
I CHCTCMBI JESTEIIbHOCTH 00YJaroIIMXCSl.
peryisnun
MOBEJICHUSI U
eSTETBHOCTH Oco3HaHHOE YMEHHE UCIOIE30BATh
po R — HHCTPYMEHTBI M CPEJCTBA ITPOrPaMMBbI
IIBU KOMIITAC-3D st popMupoBanust
HYT CHUCTEMBI PETYJISIIIMK TOBEACHUS U 81-100
12071 JESITEIIBHOCTH 00YJarOIINXCSl.




Hest Biagenue 0a30B5IMH HaBBIKAMHU
eJbH UCIIOJIb30BaHUSI UHCTPYMEHTOB U
OCTH 6a3o Bnanenue cpencts nporpammsel KOMITAC-3D 41-60
13171 BbIU HaBBIKAMU Ui (POPMHUPOBAHUS CHCTEMBI
HCIIOJIE30BaHUsl | PETYJISILUY IMOBEICHUS U JeSTeIbHOCTH
WHCTPYMEHTOB 00yyJaronmxcs.
U CPEICTB LlenenarnpaBieHHOE U TPAMOTHOE
IPOTPaMMBI BJIQJICHUE HABBIKAMH HCIIOJIH30BAHHS
OB KOMIIAC-3D WHCTPYMEHTOB M CPEJICTB MPOrPAMMBI
BIIII TUISL KOMIITAC-3D st popMupoBanust 61 - 80
eHH (dbopMupoBaHUs CUCTEMBbI PETyJISIIUU MOBEICHUS U
13174 CUCTEMBI JESITEIIBHOCTH 00YJarOIIMXCSl.
perynsuuu
MTOBE/ICHUS U
JeSITeNbHOCTH TBopueckoe 1 000CHOBaHHOE
06yanOIHI/IXC$I BJIQJICHUE HAaBbIKAMU HCIOJb30BAHUS
1po WHCTPYMEHTOB U CPEJICTB IPOrPaMMBI
BH KOMITAC-3D mins hopMupoBanust
HyT CUCTEMBI PETyJISIUU MOBEICHUS U 81 -100
e JESTEIIbHOCTH 00YJaroInXCsl.

Onucanue wKan OUCHUGAHUA

IlIxana ouenusanus mecma
Hamucanme tecra onenuBaercs mo mkaiae oT 0 mo 35 OamnoB. OcBoeHHE KOMIIETEHIUI
3aBUCHUT OT pe3y/IbTaTa HAITMCAHUs TECTa:

KOMIIETEHIIMM CUMTAIOTCA OCBOEHHBIMH Ha | 17-35 Gamnos (80-100% mpaBHIBHBIX OTBETOB)
BBICOKOM YpOBHE (OIICHKA OTJIMYHO)

KOMIIETEHIINH CYHUTAIOTCS OCBOEHHBIMH Ha | 8-16 6amioB (70-75 % mpaBUIIBHBIX OTBETOB)
6a30BOM ypoBHE (OIIEHKa XOPOIIIO0);

KOMITETCHIIMM  CYHMTAIOTCS OCBOSHHBIMH Ha | 3-4 - 6amuioB (50-65 % npaBUIBHBIX OTBETOB)
yIIOBJIETBOPUTEIHLHOM YpOBHE (omeHka
YJIOBJIETBOPUTEINILHO);

KOMIIETEHIIMM CYMTAIOTCA HE OcBOeHHBIMHU | 1-2 GammoB (MeHee 50 % mpaBUIBHBIX OTBETOB)
(olIeHKa HEYTOBJIETBOPUTEIHHO).

IlIkana ouenusanun KOHMPOILHOZ0 3A0AHUA

[Ipencrasneno KOHTPOJIbHOE 3aJlaHue, 17-35 6annos
BBINOJIHEHHOE 6€3 OIMO0K

[IpeacraBneno KOHTPOJIBHOE 3a/1aHMueE, 8-16 Gamos
BBINOJIHEHHOE C HEOOIBIITMMH OIIMOKaMHU

[Ipencrasneno KOHTPOJIbHOE 3aJlaHue, 3-4 - GaioB
BBINOJIHEHHOE C CEPbE3HBIMU OLTMOKAMHU

KoHTposbHOE 331aH1E HE NPEACTaBICHO 1-2 Gannos




3. TunoBbie KOHTPOJIbHbIE 32IaHUS WIH WHbIE MaTepHUaJibl, HeOOXOAUMBbIE JJIf
OLCHKH 3HAHUN, YMEHHMHA, HABBLIKOB W (WIH) ONbITA JAeATEJbHOCTH,
XapaKTePU3yIOIIMUX 3TAnbl ()OPMUPOBAHUA KOMIIETEHIM B MpoIecce 0CBOCHMS
o0pa3oBaTeibHON MPOrpaMMbI

IIpumepHbIe TECTOBBIE 3aJAHHS.
1. ... - ogna u3 omepauuii 3D-MonenupoBaHus, peau3yrollas W3BJICUCHHE BHYTPEHHEH 4YacTu
TBEPJIOTEIBHOTO 00BEKTA 10 3aJaHHOM TOJIIMHBI CTEHKH C COXPaHEHHEM €ro peibeda H3HYTPH.
2. UHCTpyMeHTBI, IpeaHa3HAYeHHbIC ISl KOMUPOBAaHUS DJIEMEHTOB TPEXMEpPHOH MoOJeIu IO
3aJJaHHOMY aJIFOPUTMY, opranu3oBanbl B iporpamme KOMITAC-3D B rpynmy ... .
3. ... sBistores cpeacrBamu  nporpammbl  KOMITAC-3D, onpenensioniuMu  pacrioiOKEHUE
KOMIIOHEHTOB COOpKH, IpYT OTHOCHUTENBHO JIpyTa.
4. B nporpamme KOMITIAC-3D npu co3zganum Mozenu [alika, mpeacTaBI€HHONM Ha PHUCYHKE,
MCIOJIb30BAIMCH TP ACKU3a (a, b, ¢) u onepanuu: Kunematudeckas (1), Bergasnmusanue (2), @acka
(3), Beipesats BbimaBnuBanueM (4). OnumuTe MOPSAOK MOCTPOSHHH, HCIONB3YysS HUGPOBBIE U
CHUMBOJIbHBIC 0003HAYCHUSI.

K

a b c

5. KomnakrtHas nanens B mporpamme KOMIIAC-3D cocTouT M3 KHOMNOK-NEpEKIoYarenci u
MHCTPYMEHTOB, KOTOpPbIE OHU AENAIOT JOCTYNHbIMU. HIke MpUBEIeHO HECKOJIBKO BAPUAHTOB TE€X U
JOPYTUX. Y CTAHOBUTE COOTBETCTBUE MEXKY HUMH.

1 - PepaktupoBanue aetajim a — 3amaTka

2 - IloBepxHOCTH b — O6euaiika

3 - IIpocTpaHCTBEHHBIC KPUBKIC ¢ — Pebpo xectrkoctu

4 - DneMeHTHI JINCTOBOTO Tea d — Coiupasts HHIMHAPHYECKAs

6. CooTHecHTE MOHATHS, YaCTO UCIIONIb3yeMble B o0nactu 3D-MoaenupoBanus (cM. TabIuUILy).

1 — 3D-monens a — KoopnuHatsl

2 — 2D-00beKT b — Conpsbxenue

3 — Cbopka ¢ — [Tapamerpuzanus
4 — OpueHranus d — Oneparus

7. BeiObepuTe U3 MpenoKEHHOTO HIKE CHHUCKa mporpammsbl, oTHocsmmecss Kk CAIIP (cuctemam
CAD/CAM-npoeKTHpOBaHHUS):
e Blender
SolidWorks
AutoCad
3ds Max
Inventor
Fusion 360



8. Ha pucynke nokaszana cOopounast Mozenb ['padiu, KOMIIOHEHTaMH KOTOPOH SIBIISIIOTCS pydyKa U
Hacaaka. Kakue conpspkeHHs HEOOXOJMMO HAa3HAYMTh KOMIIOHEHTaM JJISl MTOJTHOTO OINpee/ICHHs
cOopku? BeiOepuTe BapuaHThI U3 MPEIOKEHHOTO CITHCKA.

[TapannensHOCTD
CoOCHOCTh
Kacanue
CoBnajgeHue

Ha paccrosnuu

9. B mnporpamme KOMIIAC-3D mnpu co3naHuu MOJENH, NPEICTaBIEHHOM Ha pUCYHKE,
HCIOJIb30BAIMCH Cleaytonue onepauu: a - [o ceuenusm, b - Ckpyrnenue, ¢ - BeigaBiuanue, d -
O6oiouka. Pacronoxxure X MpUMEHEHHE B XPOHOJIIOTHYECKOM IOPSIIIKE.

10. Pe3ymbraToM omepauuu ... sBiaseTcs (HOPMUPOBAHME TPEXMEPHOIO OOBEKTa 3a CueT
KOIIMPOBAaHUS IUIOCKOTO OOBEKTa (ceueHus) BIOJIb TpaeKTopuu. BeiOepure OIMH BapuaHT U3
IIPUBEICHHOTO HUKE CITUCKA.

BrinaBanBanme
Bpamenne
Jlogr

Casur

11. B xone noctpoenust mosienu B nporpamme KOMITAC-3D, 6bu10 OCTpoeHO YeThIpe 3cku3a. B
JIepeBe MOJIENHU, MPEJICTABICHHOM Ha PUCYHKE, OHM Ha3BaHbI, COOTBETCTBEHHO, Dcku3l, Dckus2,
Ockus3, Ockuz4. Omnpenenure COCTOSHUE KaXIOr0 M3 3CKU30B C TOYKM 3PEHUS HalIUuud,
OTCYTCTBHSI WJIM YPOBHSI OPraHU3alMU B HEM MapaMEeTPUUECKUX OTPAaHUYECHUH U CBsI3€l, yCTaHOBUB
COOTBETCTBHE MEXy U(POIl B HA3BAHUH 3CKH3a U OYKBEHHBIM 0003HAUEHUEM €r0 COCTOSTHUS
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12. Ha pucynke mokaszana cbopounas monenb CrnmHHEp, octpoeHHas B mporpamme KOMITAC-
3D. Komnonentamu coopku siistoress Kopnyc u [oammnuauku. Kakue conpspkeHuss Heo0X0aUMO
HA3HAYUTh KOMIIOHEHTAM IS IOJIHOTO ONpeelieHuss cOOpKH (OTCYTCTBHUSI CTETICHEH CBOOOIIBI)?
Bri0epure BapuaHThl U3 MPEJJIOKEHHOTO CITUCKA.

[TapannenpHOCTH
CoocHOCTh
Kacanmne
CoBnajgeHue
[Tox yrimom

13. Cucrema otepctuii B moaenu [lypuutar, co3gannoi nporpamme KOMITAC-3D, MoxeT ObITh
MOJy4YeHa ¢ MPUMEHEHUEM omnepanuu MaccuB Mo KOHIIEHTpUYeCKoW ceTke. Kakoe MUHMMaIbHOE
KOJINYECTBO OTBEPCTHH JODKHO OBITH CO3JaHO B MOJENHM M KaKoe KOJHMYECTBO MAacCHBOB
notpedyercsi MPUMEHUTh JUIsl MOJyYeHHUs] PUCYHKa OTBEPCTHH, MpeacTaBieHHOro Hmxke. OTBer
BBECTH LIU(paMu, pa3euB UX 3aIATOMH.




14. Cpenctso mporpammbl KOMITAC-3D, no3Bosstomiee Ha 6aze 0 HOM Moieu (B paMKax OJHOTO
¢aiina) co3gaBaTh U COXpaHATh €€ TMOMMEHOBaHHbIE MOAW(DUKAIUN C PAa3HBIMH IapaMeTpaMHu.
Hwxe npuBeicH nmpumep IPUMEHEHHS CpeIcTBa i Moaenu [lnanka.

Ilimanka 2

IImanka 3

Ilnanka 5

15. TloctpoeHue Mojenu, TMPEACTaBICHHOM Ha PHUCYHKE, MPOBOJIUIOCH B  CJCAYIOIIEH
IIOCJIEI0BATEIBHOCTH, BKIIIOYAIOIIEH IBYMEPHBIE IOCTPOEHUS U TpeXMepHbIe onepauuu: Kpagpar —
1 — TpeyrompHuk — 2 — MaccuB 1O KOHIEHTPUYECKOH ceTKe — 3epKalbHBIH MaccuB — 3.
VYcranoBute Ans KaxIoM LHUGPBI MOCIEAOBAaTEIBHOCTH, TpeOYIOLIylocs Ha JaHHOM JTare
IIOCTPOEHHUS OIIEPALIUIO.

16. Kakoe MUHMMaJIbHOE KOJIMYECTBO ACKH30B JOJKHO OBITH MOCTPOEHO NMPHU CO3JAaHUU MOJIEINH,
MOKa3aHHOM Ha pucyHKe? BpiOepuTe 0AMH OTBET U3 YMCIIa HMEIOLIUXCS.
°

e 6 6 0o O
OOl WN

10



17. OcHOBOW TpenCTaBICHHBIX HWKE MOJENEH SBISIOTCS OOBEKTHI JIBYX THUIIOB: OKPYKHOCTH U
cnupasib. Beibepure Mozaenb w3 uyuciaa uMeErmuxcs, GopmMooOpa3yromieil onepamnueil B KOTOpon
spisiercs Jlopt (ITo ceuenusm).

18. B mpomecce cozmanusi wmonenu lllHek, mOKa3aHHOW Ha PHUCYHKE, MPUMEHSIIUCH
dbopmooOpazyromue omneparnuu: Capur (A) um BeimaBnuBanue (B), mis peanusanuyd KOTOPBIX
UCHonb30Baduch Acku3bl: Tpameuus (1) u OxpyxHOCTh (2) W HEOOXOJUMBIE DSJIEMEHTHI
nocrpoennii: YkioH (a) u Crompans (b). CrpynmupyiTe COCTaBISIONINE KKIOW ONEpavy U
PaCToJIOKUTE UX B MOPSAIKE MPOBEACHUS MMOCTPOSHHH, YKa3bIBass COOTBETCTBYIOIIME UM LU(PpPOBBIE
Y CHMBOJIbHBIE 0003HAYEHHSI B TTOCIIEIOBATEIIBHOCTH: ICKH3, SJIEMEHT, OTIePaIIHs.

19. Pa3paboTunKy HYXHO OBIJIO TMOCTPOUTH MOJENb, MPEACTABICHHYIO Ha PHUCYHKE, HCIIOJIb3Ys
cpenctBa nporpammbl KOMITAC-3D. Jlyns mocTpoeHust OTBEPCTHIT UM ObUT BHIOpAaH MHCTPYMEHT
IIpocroe oTBepcTHE W3 TPYyNIbl HHCTPYMEHTOB PenakTupoBaHWE JeTald W THUII OTBEPCTHUS
OtBepctre ¢ 1eKOoBKOW. OJHAKO MPH BBEJCHUHM TAapaMeTPOB Ha TMAHEIH CBOWCTB OH JIOITYCTHII
omnOku. McnpaBbTe 3TH OMMOKHU, YUYUTHIBAas pa3Mephl, yKa3aHHbIE B MpPUTAraeMbIX CTaHAAPTHBIX
BUJIaX YepTexka, COOTBETCTBYIONINX JAHHOW MOJIEIH.

° Huamerp otBepctus (a) — 48
I'my6una (b) — 44
JHuametp miexoBku (c) - 20
I'my6una nexosku (d) - 16

o o o
44

60
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20. s BeimomHeHUs onepanuu Paznecenne komnoneHToB cOopku B KOMITAC-3D HeoO6xoaumo:
® JICKII0YUTh CONPSIKEHUS U3 pacuera

3ajaTh mar onepanuu

VY 1anute conpsiKeHus

Vka3zaTh KOMIIOHECHTEI

Onpenenuts HalpaBlIeHUE

CKpBITh CONPsIKEHUS

YkazaTh pacCTOSSHHE CMELIECHUS

IIpumepHbIe KOHTPOJIbHBIE 3aaHUS
Pa3paborats TpexmepHbie Mojenu mo oopasuam B cucteme KOMITAC-3D, peanusys coOCTBEHHBIE
3aMBICTBI, (DaHTAa3MI0, KOHCTPYKTOPCKMH M TBOpUYECKMi moTeHnuan. Ha pucyHkax moka3aHo
HECKOJIbKO 00pasiioB.

IIpumepHBIe BONMPOCOB K IK3aMEHY:
O6miee nmpeacTaBiIeHUE O CUCTEMaX aBTOMaTU3UPOBaHHOTO npoektupoBanus (CAIIP).
bazoBble cpencTBa co3laHusl TPEXMEPHBIX MOJIETICH.
Tunel JOKyMEHTOB, KOTOPbIE MOT'YT ObITh CO3/IaHBI B CpeJIe.
OcoOeHHoCTH OpraHu3aIyu uHTepdeiica.
Y CTpoicTBO KOMITAKTHOM TTAHEIIH.
Oco0eHHOCTH OpraHMU3aIK U BO3MOKHOCTH ITaHETH CBOUCTB. [IpumMepsr.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22,
23.
24,
25.

26.
27.

28.

29.

30.
31.

32.
33.
34.
35.
36.

37.
38.

OcCHOBHBIE HACTPOWKHU CBOWCTB MOJIEIH.

Oco6eHHOCTH OpraHu3alvy U BO3MOXKHOCTHU NaHenu Buj (Macital, opueHTanys, BU3yaabHbIe
CTHJIN).

I'pynna unctpymenTos I'eomerpus. OCHOBHBIE BO3MOKHOCTH.

Pabora ¢ uactpymentamu Okpyx)HOCTh, Jlyra, Dmmmmnc. CpeacTsa co3gaHusi 00bEKTOB U
0a30Bble HACTPOUKH.

Pabora ¢ uacrpymentamu Otpe3ok, HenpepsiBHbII BBOJ 00bekTOB, Criaiin. Cpenctsa
CO3J1aHMs 0OBEKTOB U 0a30BbI€ HACTPOUKH.

Pa6ora c uacrpymentamu I[psimoyronsauk, MHOroOyronsHuK, CripoenupoBath 00BEKT.
CpencTBa co3aaHust 00bEKTOB M 0a30BbIE HACTPOUKH.

Pabora ¢ uHCTpyMEHTaMu pa3MeTKu 3cku3a (BecrnomoratensHas npsimas, BeprukanbHas
npsiMasi, ['opu3oHTanbHas npsmasl, ...).

Pabora ¢ uHCTpyMEHTaMu DKBUIUCTAHTA, CKPYTJIICHHE U (pacKa IIOCKUX 00BEKTOB.
Hcnonb30BaHne HHCTPYMEHTOB Ipynnbl PazMepsl. [IpumMepsr.

Wcnonb30BaHne MHCTPYMEHTOB Ipymiibl PegakTupoBaHue npu padoTe B peKUME 3CKU3a
(Yceub kpuBYyr0, HHCTpYMEHTHI KonupoBanus, Casur, IloBopor, ...).

OcobeHHOCTH TapaMeTPHUYECKUX TIOCTPOCHUH TIPH paboTe B PEKUME ICKHU3A.

ba3oBble NpUHIUIIEI OpraHU3aluy IAPAMETPUUECKUX OTPAHUYCHUN U CBS3EU MEXIY
COCTABJISIFOLIUMU ICKH3A.

Pabora ¢ uncTpymMeHTamu BepTukanbHOCTb, [ OpH30HTaIBHOCT, BEIPOBHATH TOUKH 1O
TOPU30HTANM ...) U3 rpynnsl [lapamerpuzanus. [Ipumepsr.

Ocob6ennoctu pabotsl ¢ TekcToM. Co3aanue o6beMHOro Tekcra. [Ipumepsi.

basoBble cpencTBa co3ianus U pegaktupoBanus aeraneit (3D-mozeneit). [Ipumepsr.
Hcnonb3oBanue onepanuii BeynapnuBanue/Breipe3ats BbiaBiuBaHieM npu noctpoeHun 3D-
Mogenei. [Ipumepsl.

Hcnonw3oBanue oneparuii Bpamenue/Beipe3ars BpaleHueM pu noctpoeHuu 3D-moaenei.
[Ipumepsl.

Hcnonb3oBanue onepanuii Kunemarnueckast/Bripe3aTs KWHeMaTUYeCKH MTPpU ocTpoeHuu 3D-
Mojenei. [Ipumepsr.

Hcnonb3oBanue onepanuii. [lo ceuenusim/Beipes3ats 1o ceueHUsIM 1pu noctpoeHuu 3D-
Mojenen. [Ipumepsr.

Hcnone3oBanne onepanuii Ckpyrienne u ®acka npu nocrpoenuun 3D-moneneii. [Ipumepsr.
Wcnonbs3oBanue onepanuii Pedpo xectkoctu, YkioH, Obonouka npu nocrpoenuu 3D-
Mozenen. [Ipumepsr.

Hcnonb3oBanre cnenyaibHbIX HHCTPYMEHTOB AJ1sl ocTpoeHus orsepetuil (IIpocroe
otBepcTue, OTBEpCTHE C 36HKOBKOM, ...) B X0/I€ TPEXMEPHOI'0 MOAEITUPOBAHHUS.
Wcnonbs3oBanue onepanuii CeueHrne noBepxHOCTh0 1 CeueHue 1o 3CKU3y Mpu NOCTPOSHUU
3D-Mmoeneii.

OcoGenHoctr paboThl C MHCTPYMEHTaMU Irpynibsl MaccuB npu nocrpoennu 3D-moenei.
IIpuMeHeHne nHCTpyMEeHTa MaccuB 10 CETKE B X0J1€ TPEXMEPHOTO MOAEIUPOBAHUS.
[Ipumepsr.

IIpuMeHeHne nHCTpyMEeHTa MacCuB 110 KOHIEHTPUUECKOU CETKE B XOJ€ TPEXMEPHOIO
MozennpoBanus. [Ipumepsl.

[IpumeHeHne HHCTpYMEHTA 3EpKaJIbHBIN MacCUB B X0JI€ TPEXMEPHOTO MOAEINPOBAHNS.
[Ipumepsl.

OcobeHHocTr paboThl C UHCTPYMEHTaMHU Ipymiibl BermomorarensHas reoMeTpus npu
noctpoeHun 3D-monenen.

OcobenHocTu paboThl C UHCTpYMEHTaMHU Tpymiibl [IpocTpaHcTBEHHBIE KPUBBIE ITPH
noctpoeHun 3D-monenen.

[TpuMeHeHre HHCTPYMEHTOB JJIs IOCTPOEHUS criupasiel (IUIUHAPHUECKUX U KOHUYECKHUX ).
[Tpumenenne nacTpymeHnToB [Ipoeknmonnas kpuBas u KprBas nepecedeHus: mOBEpXHOCTEM.
OcobenHoctu paboThl ¢ UHCTpyMeHTaMHu rpymiiel [ToBepxHocTr nipu noctpoenuu 3D-mozeneii.
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39. [loctpoenue nosepxHocreit BeinasnuBanus u Bpamenus. [Ipumepsr.

40. [Toctpoenue nosepxHocrerd Kunemarnueckas u [1o ceuenusim. [Ipumepsr.

41. OcobGenHoCTH pabOTHI ¢ UHCTPYMEHTaMU DKBUIUCTAHTA MOBEPXHOCTU U Y CEUEHUE
MTOBEPXHOCTH.

42. OcobeHHOCTH pabOTHI ¢ MHCTPYMEHTAMHU PEAaKTHUPOBAHUS MOBEepXHOCTe: Pazouenue,
[Iponnenue u CriuBka.

43. Ucnonp3oBanue onepaunu «[Ipuaars TodmuHy» U CO3/1aHUS TBEPAOTEIBLHON MOJETH Ha
OCHOBE MIOBEPXHOCTEH.

44. ba3oBble MPUHLIUIBI PAOOTHI CO COOPOUYHBIMU MOJICIISIMU.

45. OcoOeHHOCTH OpPTaHU3aIuN COTIPSDKEHU MEXKTy KOMITIOHEHTAMHU COOPKH.

46. Tunbl CONMpsDKEHUI MEX Ty KOMIIOHEHTaMU COOPKHU.

47. IlonHOE/9acTUYHOE OIpeIesieHne COOPKH.

48. OcoOeHHOCTH PEeaKTUPOBAHUS KOMIIOHEHTOB COOPKH.

49. bazoBble NPUHIUIIBI UCIIOJIB30BaHUS BCTPOSHHOW B CUCTEMY OHOIMOTEKH.

50. OcoOGeHHOCTH OpraHu3alK U IPUMEHEHUSI ONMOIMOTEKN CTaHIAPTHBIX U3/ICTHI.
51.

4. MeTtoanueckne MaTepuajbl, ONpeleJsOIINe TMPOUeAYPbl OLECHUBAHUSA
3HAHMIi, yMeHN, HABBIKOB U (WJIH) ONBITA JEeSAITEJLHOCTH, XapaKTepPu3yoIunXxX
Tanbl POPMUPOBAHUA KOMIIETEHIINH

TpeOoBaHMsI K TECTUPOBAHUIO

[Ipennaraemple TecTOBblEe 3anaHuss MO Kypcy «YueOHbli kommiekt KOMITAC-3D»
IIpEeIHAa3HAYEHBI Ul IOBTOPEHUS NPOMACHHOIO MaTepuala U 3aKpeIlyICHUs 3HAaHUH, IV1aBHAsl LIeJlb
TECTOB - CHUCTEMAaTH3UPOBATh 3HAHMS CTYAEHTOB. Bo BceX TECTOBBIX 3aJaHMSIX HEOOXOIUMO
BbIOpaTh MpaBWIbHBIA M3 MpeJIaraéMblX OTBETOB, 3aBEPLIUTH OIpeJieieHue JH00 BCTABUTH
HEJOCTAIOUIUN TepMHH. TeKyIui KOHTPOJIb 3HAHUHN B BUJE TECTUPOBAHHUS, IPOBOJUTCS B paMKax
IIPAKTUYECKOTO 3aHATHUS.

Hamnucanue tecta onenuBaercs no mkaie ot 1 10 35 6amtoB. OcBoeHne KOMIETEHIIUN
3aBHCHT OT pe3yJIbTaTa HallMCAHUs TECTA.

TpeﬁoBaHm{ K KOHTPOJbHBIM 3aJaHUAM.

CyTb KOHTPOJIBHBIX 3aJJaHUI COCTOUT B TOM, YTOOBI TPOBEPUTH U IPUMEHUTD
TEOPETUYECKUE 3HAHMS HA NpaKkTUKe. [Ipu mpoBepke KOHTPOJIBHBIX 3aJaHUI IIPETIOIaBATENb B
NEPBYIO OYepe/lb CMOTPUT Ha KOPPEKTHOCTH BBITIOIHEHUS paObOTHI

TpeOoBaHNs K IK3aMeHY:

[IpomexxyTouHast aTTecTalusi IO JUCIUIUIMHE OMpENeNsieT CTENeHb YCBOCHHUS 3HAHUH,
YMEHHUI U HAaBBIKOB CTY/ICHTOB 110 YUeOHOMY MaTepHally ceMecTpa, TPOBOAUTCS B BHJIEC IK3aMEHA .

K »9Kk3aMeHy [OMyCKarTCS CTYAEHTHI, YCHENTHO BBIMOJHUBIINE BCE 3aJaHUA Ha
MPAKTUYECKHX 3aHATUSAX U IO CAMOCTOSATEIHHON padoTe, MPOIIIE e TECTUPOBAHUE.

Ox3amed 1o auctuiuimHe «Y4eOnpii komruiekt KOMITAC-3Dy mpoBoautcsi B KoHIe 4
ceMecTpa, U BKJIIOYAET B CeOsl OTUET MO BHIMOJHEHHUIO BCEX MPAKTUYECKUX 3aJaHH MO TeMaMm U
3aJIaHA TI0 CaMOCTOATENbHOU paboTe. K oTueTy mpuiararoTcss KOHCIEKTHI COOOIIEHUM, TOTOBBIC
MIPOEKTHI, BHIIIOJIHEHHBIE C UCIIOJIb30BAHUEM M3YYaeMbIX B TEUEHHE CEMECTpa CPEJCTB MPOrPAMMBI
KOMIIAC-3D. Ha sk3amene mo mucuuruimHe «Y4ueOHbi komruiekT KOMITIAC-3Dy» cryneHT
JIOJDKEH OTBETUTh HAa TEOPETUYECKU BOMPOC M BBINOJHUTH MPAKTUYECKOE 3aJaHHue IS
JTEMOHCTpAIMK CPOPMUPOBAHHBIX 3HAHUH, YMEHHM, HABBIKOB 1 KOMIIETEHITUH.

Bribop ¢dopMbel M TOpsAAOK MPOBEACHUS HSK3aMeHa ocymiecTBisiercs kadeapoil. Ouenka
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3HAHUMU CTYJEHTA B IIPOLIECCE IK3aMEHA OCYILECTBIAETCS UCXOS U3 CIEAYIOINUX KPUTEPHUEB:
a) yMeHHe CQOpPMYIHPOBaTh OIpPENECIECHUs IOHATHH, JaHHBIX B  BOIpOCE, C
HCTOJIb30BAHUEM CIIEIIHATLHON TEPMHHOJIOTUH, CIOCOOHOCTD TIOKA3aTh CBSI3U MEXKAY MOHATHIMU;
0) cnocOOHOCTh JaTh Pa3BEPHYTHIM OTBET HA IOCTABJIEHHBIH BOIIPOC C COOJIIOJCHUEM
JOTHKH W3JI0KEHHsS MaTepualia; IMpH HEOOXOJUMOCTH MPOMJUIIOCTPUPOBATH  OTBET C
HCIOJIb30BAHUEM CPEJICTB U3YyUaeMBIX B TEUEHHUE CEMECTPA KOMITBIOTEPHBIX MPUIIOKEHHM.

Ilpy oueHke CcTyaeHTa Ha SK3aMEHE MPEenoJiaBaTellb PYKOBOJCTBYETCS CIEIYIOIIMMHU
KPUTEPUAMMU:

IIkaJja oeHUBAHHUSA IK3aMeHa

30-25 GamioB - YCTHBIN OTBET Ha BOIPOCHI KOHCTATUPYET MIPOYHbIE, YETKUE U YBEPEHHbIC
3HAHUA O METOJIaX IOCTPOEHUS 3CKU30B, B TOM YHUCIIE U NTapaMETPUUECKUX, TEXHOJIOTHSIX CO3JaHUs
3D-mogneneit u cOopok. IIpu BBINOJHEHMM MPAKTHUYECKOIO 3aJaHMs I1OKA3bIBAETCS yMEHHUE
IIPUMEHSTh MHCTPYMEHTBl U CpPEICTBA NPOrpaMMbl, JAEMOHCTPUPYETCS TBOPYECKUH MOJIXOJ K
BBINOJIHEHUIO 3a/1aHUs, ONITUMAJIbHBIE CIIOCOOBI PELICHUS IIOCTaBICHHOH 3a/1a4H.

24-18 GamoB - yCTHBIA OTBET Ha BOMPOCHI KOHCTATHPYET YBEPEHHBIC 3HAHUS O METOJaX
IIOCTPOCHMSI ICKU30B, B TOM YHCIIE U MapaMeTPUUYECKHX, TEXHOJIOTUAX co3nanus 3D-moxpeneil u
coopok. [IpHCyTCTBYIOT  HE3HAUMTENIbHBIE TOTPEIIHOCTH, HETOYHOCTH B  H3JIOKECHUH
TEOpeTUYEeCKOro marepuaina. IIpu BBHINOIHEHHUH MPAKTHUYECKOrO 3aJaHUsl IOKA3bIBACTCS YMEHHE
MPUMEHITh MHCTPYMEHTBl U CPEACTBA IPOrpPAMMBbI, JEMOHCTPUPYETCS TEXHHMKA BIIAJEHUS HX
MHCTPYMEHTAMHU U CPEJICTBAMH.

17-9 GamnoB — B YCTHOM OTBETE€ Ha TEOPETUYECKUE BOIIPOCHI MPEACTABIECHBI 3HAHUS 00
OCHOBHBIX METOJIaX IOCTPOEHHUS 3CKU30B, TEXHOJIOTUAX co3anust 3D-Moneneit u cOopok. Y CTHBIN
OTBET Ha BONPOCHI IOKa3bIBAET OTJENbHbIE IPOOENbl B 3HAaHUAX CTyAeHTa. IIpu BbIONIHEHUU
IIPAKTUYECKOI'0 33/1aHUs MIOKA3bIBAETCSl YMEHHE BBINOIHATE 0a30BbI€ ONEPALUU POTPAMMBI.

8-5 0ayuIoB — YCTHBIM OTBET Ha TEOPETHYECKHE BOIPOCHI COJEPKHUT TIpyOble OMMUOKH B
U3JI0KEHUU TEOPETUYECKOT0 MaTepuana, KOTOpble MOKa3bIBAIOT 3HAUUTENIbHbIE IPOOEbI B 3HAHHUAX
cryzaeHTa. [IpakTuueckoe 3aaHue He BBIIIOJIHEHO.

4-0 GayIOB — CTYAEHT OOBSBISET O HE3HAHMM OTBETa HA IOCTABJICHHbIE TEOPETUYECKHE
BOIIPOCHI U HE MOXET BBIIIOJIHUTh PAKTUUECKOE 3a/1aHNUE.

Pacnpenesenne 6a1710B Mo Buaam pador

Bup padorsl Koa-Bo 6ay10B
(MakcuMaJibHOE 3HAYeHUe)

Tect 110 35 6amnos
KontponbHOe 3amanne 1o 35 OaioB
OKk3amMeH 1o 30 6amnoB

Onucanue MKAJbI OIICHUBAHUA

HudpoBoe | Bripaxenu CroBecHOE BbIpaKEHUE Ornrcanue OIEeHKH B TpeOOBAHUAX K
BBIDAKCHU | € B Oaiax YPOBHIO U 00BEMY KOMITETECHIIUN
e BPC
5 81-100 OTimyHO OcBoeH MPOABUHYTHIi YPOBEHB BCEX
cocrapisomux kommnerennuii IITK-10,
JTIK-12.
4 61-80 Xopor1io OcBoeH NOBbILIEHHBbI YPOBEHB BCEX
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cocTaisiomux kommnerennuii II1K-10,
JIIK-12.

3 41-60 VY 10BNIETBOPUTETHLHO OcBoeH 0a30Bblii YpOBEHb BCEX
cocrapmsitonux kommerenimit JIIK-10,
JIIK-12.

2 o 40 HeynoBneTBopuTensHO He ocBoen 6a30Bblii ypOBEHB BCEX
cocraBistromux kommerennui J{ITK-10,
JIIK-12.

Onucanue wikan OUCHUGAHUA

HlIxana ouenusanus mecma
Hamnucanne tecra onenuBaercsa 1o mxaie or 0 mo 35 6GamnoB. OcBOeHHE KOMIIETECHIIAN
3aBHCHT OT pe3yJibTaTa HAMCaHUs TECTa:

KOMIIETEHIIUM CUMTAIOTCA OCBOEHHbIMU Ha | 17-35 GamnoB (80-100% npaBHIIbHBIX OTBETOB)
BBICOKOM YPOBHE (OILIEHKA OTJIMYHO)

KOMIIETEHIIMM CYHUTAIOTCS OCBOEHHBIMH Ha | 8-16 6amioB (70-75 % npaBUIIbHBIX OTBETOB)
6a30BOM ypoBHE (OIIEHKa XOPOIIO);

KOMIICTCHIIMM  CYMTAIOTCS OCBOCHHBIMH Ha | 3-4 - 6amioB (50-65 % npaBUIbHBIX OTBETOB)
YIIOBIIETBOPUTEIHBHOM YpOBHE (oreHka
YJIOBJIETBOPUTEIILHO);

KOMIIETEHIIMM CUMTAlOTCA He OocBOeHHBIMHU | 1-2 GamnoB (MeHee 50 % MpaBUIBHBIX OTBETOB)
(olLIeHKa HEYJIOBJIETBOPUTEIHHO).

Illkana ouenuganua KOHMPOIbHO20 3A0AHUA

[IpeacraBneno KOHTPOJIbHOE 3a/1aHue, 17-35 6annos
BBINIOJTHEHHOE 6€3 O1MO0K

IIpencraBneno KOHTPOJIBHOE 3aJlaHue, 8-16 6amnoB
BBITIOJITHEHHOE C HEOOJIBITMMHU OITMOKaMU

IIpencraBneno KOHTPOJIbHOE 3aJlaHue, 3-4 - GayoB
BBITTOJIHEHHOE C CEPbE3HBIMH OIMOKaAMH

KonTponbpHOe 3a1aH1e He TPeICTaBICHO 1-2 Ganos
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