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BBenenue

Pabouas nporpamma aucuuiuiiHbl «CHCTEMbI aBTOMATU3MPOBAHHOIO MPO-
eKTHPOBAHMS» COCTaBJICHA B COOTBETCTBUU C TpeOOBaHUSIMHU (eepalibHbIX TOCY-
JTApCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB BBICIIETO 00pa30BaHUs, YTBEPKIEHHBIX
npukazoM MuHucTepcTBa oOpazoBaHuss W Hayku Poccuiickoit depeparuu ot
12.09.2016 Ne 1165, u ocHOBHOM npodeccroHanbHO 00pa30BaTeIbHON MPOrPaAMMBbI
MOATOTOBKM CHEUHAIUCTOB 1O crienuaibHocTH 24.05.07 «CamMonéro- u BEpTONETO-
CTpoeHHEY, crienuan3anus « TeXHOIornuecKkoe MPOEKTUPOBAHUE BBICOKOPECYPCHBIX
KOHCTPYKIIMN CaMOJIETOB U BEPTOJIETOBY.

1 AHHOTAIMS TUCIUTUINHEI

HaunMmeHnoBaHue

CucteMbl aBTOMATH3HPOBAHHOT0 TPOEKTHPOBAHUS
AUCUUILVIHHBI

Lens [TpuoOpereHne U OCBOGHHE CTYAEHTAMU TEOPETHYECKUX OCHOB aBTOMATU3UPO-
JUCLUIUIMHBL | BAHHOT'O NPOEKTUPOBAHUS, O3HAKOMJICHUE C NIPUHIUIIAMH ITIOCTPOEHUSI COBPEMEH-
HbeIX CAIIP u nosmyueHue HaBBIKOB IIPU PEIIEHUM MH)KEHEPHBIX 3a7a4 POEKTUPO-
BaHUs CIOKHBIX TEXHUUECKUX cucteM ¢ nomoiuipio CAIIP. dopmupoBanue y cry-
JICHTOB TEOPETHYECKMX M MPAKTUYECKUX 3HAHUN B 00JacTH pa3pabOTKU CUCTEM
ABTOMAaTU3MPOBAHHOIO IPOCKTUPOBAHMUS.

3anaun — 3HaHHUE COBPEMEHHBIX CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS; OOIIYIO
muctuiuinael | TepMmubosioruro CATIP; poccuiickue u 3apyOeKHBIE CHCTEMbl aBTOMAaTU3UPOBaH-
HOT'O MPOEKTUPOBAHUS, UX (PYHKIIHOHATBHOCTh U BO3MOXHOCTH MCIOJIb30BaHUSI.

— 3HaHne QyHKIMOHAIBHBIX BO3MOXHOCTEH U KIaCCU(UKAIIUIO CHCTEM KOHCTPYK-
topckoro npoektupoBanust CAD (Computer Aided Design), cuctem s pacueToB
u nmwkeneproro ananmza CAE (Computer Aided Engineering);

— YMeHne pa3pabOTKU KOHCTPYKTOPCKOW M TEXHHUYECKON JTOKYMEHTAlUU MpPOH3-
BOJICTBA C UCIOJIb30BaHUEM CTaHJApTHBIX oTpacieBbix CAD-cucrem.

— YMeHHe BBINOIHEHATh PacyeTHO-IKCIEPUMEHTAIbHbIE PabOThl B 00JIACTH MPH-
KJIQJITHOW MEXaHUKH C MCIIOIH30BAaHHEM COBPEMEHHBIX BBIUYMCIUTEIHLHBIX METOIOB
CAE-cucrem.

— YMeHue BHIOMPATh U UCIIOJIB30BaTh aBTOMaTU3upoBaHHbIe cucTeMbl CAIIP mist
pelIeHus: COOTBETCTBYIOIINX 3aau.

OcCHOBHEIE OcHoBHble oHaTHd U knaccudukarus CAITP.

pas3enbl Yucnennsie MeTo 1 aHanu3a B cpeae CAE

JUCIIUTUTAHBI

Ob6mias 4 3.e. / 144 axaqeMHYECKUX 9aCOB.

TpyAOS IS AyHTOpHas HarpysKa, IIpomexxyrounas | Bcero 3a

AUCHHATUIARBL | Cemectp 71a6. paboThI, 4 CPC, u ATTecTAIIA, U ceectp,

Jlexuuu | Jlab. paGoTsl ’ ’

5 cemecTp — 68 76 — 144

NUTOIO: — 68 76 — 144




2  IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUsI 1O JUCIUTIIN-
He(MOIYJII0), COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJibTaTaMu 00pa3oBa-
TeJbLHOI MPOrpaMMbl

Jucnuminia «CucreMbl aBTOMATU3UPOBAHHOTO NMPOEKTUPOBAHUM) Halle-
neHa Ha (OpMUPOBAHUE KOMIETEHIIWM, 3HAHUN, YMEHUN M HABBIKOB, YKa3aHHBIX B
tabnuue 1.

Tabmuma 1 — Ipodeccnonansubie komrereHmy, 3aganabie ®I'OC BO no HanpaBieHUIo MO 0-

TOBKI/I/CHCI_[I/IaJ'IBHOCTI/I

HaumenoBanue u mugp Ilepeyenb popmMupyemMbIx 3HaHMII, yMEHHM i, HABBIKOB,
KOMIleTeHIIUH, B hopMu- NMpeAyCMOTPEHHBIX 00pa30BaTeIbHOM MPOrpaMmoii
POBaHHM KOTOPOW Ilepeyennb 3HAHUMH Ilepeuyens ymenunii | IlepeyeHb HABBLIKOB
NPUHUMAET yyacTue (c ykazanuem (c ykazanuem (c ykazanuem
AUCUHILIMHA mudpa) mudpa) muppa)
I[ICK4.3 cnocobHocThiO | 3HaTh ~ Teoperuye- | YMeTh  co3daBaTh | Bianers mpaxTuue-
A TOTOBHOCTBIO YyYacT- | CKUE€ OCHOBBI MOJE- | TapaMETPUUECKUE | CKUMU  HaBBIKAMH
BOBaTb B pPa3pabOTKe | IMPOBAHUS CIOXKHBIX | MOJENU  JAeTaneH, | apexTuBHON  pa-
CXeM YBS3KM WH(pOpMa- | TEXHUYECKUX CHCTEM | y3i10B U arperatoB | 60Tsl B CAIIP
MM Ha STanax >KU3HEH- | C  MCIOJIb30BaHUEeM | U ux B3aumocssseii, | H1(ITCK-4.3-1)
HOT'O LMKJIA JieTaTenbHO- | coBpeMeHHbIX CAIIP | mpoBOaUTh OLICHKY
ro amnmapara 31(TICK-4.3-1) coOMpPaeMOCTH CHUC-
TEM C HCHOJIb30Ba-
nuem CAIIP
V1(IICK-4.3-1)
3 MecTo JTUCHMILIUHBI (MOAYJIAA) B CTPYKTYype 00pa3oBaTeibHOI

NporpamMmblI

Huctunnuna (Mmoaynb) «Cucmemovl asmomamu3upoeanHo20 npoeKmuposa-
Hus» u3ydaercs Ha 3 Kypce B 5 ceMecTpe.

JucnuniauHa BXoauT B coctaB O0yoka b1.b «Jlucuumnuael (MOAYIIHN)» U OTHO-
CUTCS K 00s3aTEIIbHBIM JUCHHUIIMHAM 0a30BOM YaCTH.

Juctuniauna «CucteMbl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUSY» SBISETCS
OCHOBOM /ISl TAJIbHEUIIIETO U3YUYCHUS «IPEAAUIIIIOMHON MPAKTUKUY U UCTOJIH30Ba-
HUA B y4eOHON U Tpo(eCcCHOHATBHON AeSITEIbHOCTH.

BxoaHoii KOHTPOJIbL Isi AUCHUIUIMHBL «CHCTEMBI aBTOMATU3HUPOBAHHOTO
MPOEKTUPOBAHUS» MPOBOJUTCS B BUJE TECTUpPOBaHUs. TeCcTOBbIC 3aaHUs MIPEACTaB-
JIEHBI B NIpuiokeHUu A Hacrosmen PIII.

4 O0bem AUCHUIIMHBI (MOAYJIS1) B 32a4€THBIX eIMHULAX C YKA3aHUEM KOJIHU-
YeCcTBa aKaJAeMHUYeCKHX Yac0B, BbIICJICHHbIX HA KOHTAKTHYI0 padory 00y-
YaIIMXCH ¢ mpenoaasaresieM (10 BUJAaM y4eOHbIX 3aHATHI) M HA CaMO-
CTOSATEJIbHYIO padoTy 00y4aromuxcs

OO6mmast Tpy10eMKOCTh (00BhEM) JUCITUTUIHHBI COCTABIISIET 4 3a4E€THBIX €UHHUII,
144 akagemuueckux 4Jaca.
Pacnipenenenne oObeMa NUCHMIUIMHBI (MOAYJIS) MO BUAAM YYE€OHBIX 3aHSITHIMA



MPEICTABJICHO B TaOMIIE 2.

Ta6nuna 2 — O0beM TUCHMIUTMHBI (MOJTYJISI) TI0 BHAaM y4e€OHBIX 3aHITHI

Bcero akagemuueckux

O0BeM TUCHHILTHHBI
4acoB

O01mas Tpya10eMKOCTb 1M CHUNTHHBI 144

KonTakTHas ayguropHasi paboTa oOyJaroIIUXCs C MPEenojiaBa-
TesneM (1o BUIaM YYeOHBIX 3aHSTHHA), 68
BCETO

B ToMm uucne:

3aHATHS JEeKIMOHHOTO THUIA (JICKIIUU U WHBIC yUeOHBIC 3aHSTHS,
peyCMAaTPUBAIONINE TPEUMYIICCTBCHHYIO Tiepenady y4eOHOI —
nH(}OpMaIy negarorn4ecKuMu paboTHUKAMH )

3aHATHA CEMHHAPCKOr0 THNA (CEMUHApPHI, MPAKTUYCCKUE 3aHS-
THS, TPAKTUKYMBI, Ja00OpaTOpHBIE pabOTHI, KOJJIOKBHYMBI U WHBIE 68
AQHAJIOTMYHBIE 3AHSTHS)

CamocrosiTesibHAsA padoTa 00y4arlOIIMXCH U KOHTAKTHAsl pa-
00Ta, BKIIOYAIONIAS TPYNIOBBIE KOHCYJbTAIlMH, WHIUBHIYaJIb-
HYI0 paboTy o0ydaromuxcs ¢ MpenoiaBaTeasiMi (B TOM YUCIIE UH- 76
JTVBHUIYyaJbHBIE KOHCYJIBTAIMH); B3aMMOICHCTBHE B DJIEKTPOHHOMN
MH(OpPMaIIMOHHO-00pa30BaTEILHOM Cpe/ie By3a

HpOMe?KyTO‘-IHaH aTrecranus oﬁyqammnxcﬂ -

5 Copaepsxkanue IMCUUILIMHBI (MOAYJIfA), CTPYKTYPHMPOBAaHHOE TI0 Te-
MaM(pa3zaesaM) ¢ yKa3aHHeM OTBEJICHHOI0 HA HUX KOJIMYeCTBa aKaJieMuye-
CKHMX YaCOB M BUJ0B Y4eOHBIX 3aHATHI

VYueOHblil Matepuasl AUCHUIIUHBI «CUCTEMBl aBTOMATU3UPOBAHHOIO TPOECK-
TUPOBAHUS» PEATU3YETCS Yepe3 CIEAYIONINE YPOBHHU:

- meopemuuecKuil, CAICTEMATU3UPYIOIIUNA U yrayOJsStomuid 3HaHUS MO OCHO-
BaM TE€OPUHU U METOJUKHU MOCTPOEHHUS CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBA-
HUS,

- npakmuyeckuil, 00eCIeUYNBAIOIIETO OBIAJCHUE METOJJaMHU B CITIOCO0aMU WH-
KEHEPHBIX METOJIOB ISl JOCTHKEHUSI YUEeOHBIX, MTPOPECCUOHAIBHBIX M KHU3HEHHBIX
1[eJIel JIMYHOCTH; COJEUCTBYIOIIETO MPUOOPETEHHUIO OTBbITa TBOPYECKOM MpaKTHYe-
CKOW AESITETbHOCTH, PA3BUTHIO CAMOAEATEILHOCTH B HHKEHEPHOM JIEJIE€ B LIEJISIX MO-
BBIIIICHUS] YPOBHS, HAITPABJICHHOTO Ha (JOPMUPOBAHUS KAUECTB U CBOMCTB JTUYHOCTH;

- KOHmMpoawbHblil, onpenenstomuil auddepeHupoBaHHbI U 00BEKTUBHBIM
y4eT  1mpolecca U pe3yJbTaTOB  Y4YeOHOW  JAESTENbHOCTH  CTYJEHTOB.



Tabnuma 3 — CTpykTypa ¥ coaep’kaHue TUCIUILTAHBI (MOTYJIS)

I[lnanupyembie (KOHTPOJIMpYe-
Kommnonent MbI€) pe3yJIbTaThl 0CBOEHHUSI
HaumeHnoBanue Tem y4eOHOrO Tpynoemkocte, Popma 3HaHus, yme-
IJIaHa 1 TpOBEACHM KOMIECTCHIINH HUHA,
HaBBbIKH
5 cemecTp
Paszjnen 1 OcuoBuble nousatus u coctaB CAIIP. Moneauposanue B cpene CAD.

Tema 1.1. Mexnaynaponnas knaccudukanus CAIIP:
CAD, CAM, CAE. Craguu npoeKTUpOBaHUS CIOXKHBIX
uznenuid. arerpuposannbie CAIIP. Otansl )Ku3HEeHHO- J1a6. pabots! 8 WNHTrepakTuBHas
ro LMKJIa TPOMBINUICHHbIX U3Jenui. Cucremsl ymnpas- ' (mpe3enTanus)
nenus npoektamu PDM, PLM: unrerpanus CAD, CAM
u CAE.
Tema 1.2. 3HakoMCcTBO C MHTEP(EHCOM aBTOMATHU3UPO- 31(IICK-4.3-1)
BaHHOM CHCTEMBl KOMIIBIOTEpHOTO MpoekTupoBanus | JIaG. paboTs 8 TpanuuroHHas V1(IICK-4.3-1)
(CAD). OcnHogsl pabotsl. Co3/1aHne 3CKU30B. IICK-4.3 H1(IICK-4.3-1)
Tema 1.3. Co3aHne reoMeTpu4eCcKX MOJENEH B Cpesie
CAD Ha 0cHOBE OJJHOKOHTYPHOTO ICKH3a. J1a6. paborsr 8 Tpazuumonnas
Tema 1.4. Coznanue moneneit B cpeae CAD ¢ ucnons-
30BaHHEM HECKOJIbKHX 3CKH30B. [locTpoeHne reomer- | JIaG. paboThl 8 Tpanuionnas
PUYECKON MOJIENH CTUIM30BAHHOM JETaIM C HATYPBI.
Tema 1.5. MoaenupoBanue c6opok. [loctpoenue moje-
71 cOOPOYHOTO Y3712 METOAOM «CHHU3Y-BBEPX». J1a6. pados! 12 Tpanuumonnas
Tema 1.6. ABroMatu3anusi NOATOTOBKM MPOEKTHOM J0- 31(TICK-4.3-1)
kymenTaiu. Odopmiienue qepTexeli 1 HHCTPYKIHH 10 | . paBoTEL 6 i —. nck-a3 | YIICK-4.3-1)

skmuryataruu B cpene CAD.

H1(IICK-4.3-1)




I[lnanupyembie (KOHTPoOJIMpYe-

Kommnonent Mble) pe3yJIbTaThl OCBOCHHS
TpynoeMKoCTb, Dopma
HaumeHnoBanue Tem y4eOHOrO 3HaHus, yme-
q npoBe€aAcCHUSA
IJIaHa KOMIIETCHIINH HUA,
HAaBBbIKH
Texyuuil KOHTPOJIb 10 pa3aeiny 1 31(IICK-4.3-1)
Tectuposanue (T-1), V1(IICK-4.3-1)
TICK-4.3 HI1(IICK-4.3-1)
Pa3nen 2 Uncnennsle MeToabl anaau3a B cpene CAE
Tema 2.1. KOHEYHO-3IEMEHTHBIH M JPYrH€ METOIbI
ananu3za B cpeae CAE. )
p JIa6. pabotsl 6 TpanunroHHas 31(IICK-4.3-1)
V1(IICK-4.3-1)
- [1CK-4.3
g:ll:a 2.2. IlocranoBka 3agaun. Beibop merona permie J1a6. paGoTI 6 TpazmionHas H1(TICK-4.3-1)
Tema 2.3. IToctabpoboTka pe3ynbTaToB B cpene CAE. 71a6. paGoTs! 6 Tpamgumonsas
Texymuii KOHTPOJIb IO pa3feiy 2 31(IICK-4.3-1)
V1(IICK-4.3-1)
Tectuposanue (T-2) I1CK-4.3 HI(IICK-4.3-1)
nToro JIa6. pa6oTsl 68 — — —
1o JUCIHHUIJINHE:
CamocrosiTesabHas padora 76 UreHne OCHOBHOH H
JIOTIOJTHUTENBHON JU-
TEpaTyphl, KOHCIIEK- 31(IICK-4.3-1)
tupoBanue, OcBoe- ) V1(IICK-4.3-1)
HUE MaTepualioB IIO0 1CK-4.3 HI(IICK-4.3-1)
JUCILHUIIINHE. BrI-

MOJTHEHUE KOHTPOJIb-
HOM pabOTHI




I[lnanupyembie (KOHTPoOJIMpYe-

Kommnonent Mble) pe3yJIbTaThl OCBOCHHS
TpyaoeMKoCTh, ®opma
HaumeHnoBanue Tem y4eOHOrO 3HaHus, yme-
| NpoBeeHust
JIaHa KOMIIETeHIINH HUsl,
HABBIKH
- 3a4eT C OLCHKOU I[1CK-4.3 31(IICK-4.3-1)

HpOMe)KyTO‘lHaH aTTrecTanusd 1Mo IMCIHuIIJIMHEe

V1(IICK-4.3-1)
HI1(IICK-4.3-1)

HUTOI'O: o6mas TpyroeMKocTh nucuuiuiiabl 144 gaca,

B TOM 4YMCJIC C UCIIOJIb30BAHUEM aKTHBHBIX MCTO/J0B 06yquI/151 8 uacoB




6 IlepeyeHb y4eOHO-METOANYECKOTO O0ecIedeHUs sl
CAMOCTOAITEJIbHOM Pad0ThI 00y4aOIIUXCH MO JMCHHUILINHE (MOLYJII0)

CamocrosiTennpbHasi paboTa OOYYAOIIMXCS, OCBAWBAIOIIMX UCIUTUINHY
«CucTemMbl aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS», COCTOUT U3 CIEIYIOIIUX
KOMITOHEHTOB: MOJTrOTOBKA K JIADOpAaTOPHBIM paboTaMm; M3YyYEHUE TEOPETHUECKHUX
pa3zienoB MUCUMUILIMHBL, MOATOTOBKA, O(DOpPMIICHHE U pelIeHUE KOHTPOJIBHOU pa-
OOTHI.

JIJist yCHIEeNIHOTO BBITIOJIHEHHSI CAMOCTOSITENIbHONW PabOThI CTYIEHTaM PEKO-
MEH/yeTCsl HCTIOJIB30BATh CIEAYIolIee Y4eOHO-METOIMUECKOe 00eCTIeueHHe:

1. Konbixanos, JI.I'. IlpoektupoBanue u ananu3 B NX: yueOHoe mocobue /
J.I'. KonbixanioB. Komcomoinbck-Ha-Amype: @I'BOY BO «KHAI'TY» , 2016. —
168 c.

2. 3onotapena, C.B. Unxenepnas rpaduka: yuebHoe nocodue / C.B. 3om0-
tapeBa. Komcomonsck-Ha-Amype: @I'BOY BO «KHAI'Y» 2017 — 83 c.

3. Meroanueckue ykazanusa «CocrtaBieHue cOopouHoro ueprexa»n/ Cocrt.:
JI.C. Kpasuosa, ®@ypcosa ['.5I. — Komcomonnbck-Ha-Amype: 'OYBIIO «KHAT -
TVY»,2011.-30c.

PexomenmyeMblii TpaduK BBITIOJIHEHHUS] CaMOCTOATEIBHOM pPabOThI Mpeni-
ctaBjieH B Tabnure 4.

O01mue peKoMeHIAIUN 10 OPTAHU3AIUA CAMOCTOSITEILHON PadoThI:

Bpewmsi, koTopeIM pacrmoiaraetr CTYJICHT /IS BBIIIOJHEHHUS YICOHOTO IIIaHa,
CKJIQJIbIBACTCS M3 JIBYX COCTABJISIOIIMX: OJTHA M3 HUX — 3TO ayJAUTOpHAas paboTa B
BYy3€ 10 pACMUCAHUIO 3aHATUMN, Ipyras - BHEAYJUTOPHAsI CaMOCTOATENIbHAs paboTa.
3agaHus U MaTepuabl JJIsi CAMOCTOSTENIbHONW pabOThl BBIJIAIOTCS BO BpeMsi y4eo-
HBIX 3aHSATUN MO PACHUCAHUIO, HA ITUX K€ 3aHATUSIX TIPENoaBaTeIb OCYIIECTBII-
€T KOHTPOJIb 32 CAMOCTOSITENIbHON pabOTOM, a TaK)Ke€ OKa3bIBACT MOMOIIb CTYEH-
TaM 10 MPaBWIHHOU OpraHu3aiuu padboThI.

UToOBI BBIMOJIHUTH BECh 00BEM CAMOCTOSATENILHONU pabOThl, HEOOXOUMO 3a-
HUMAaThC 1O 1-3 yaca exenHeBHO. HaunmHaTth caMOCTOSITENIbHBIE BHEAY AUTOPHBIE
3aHATHS CJIEAYET C MEPBBIX XKe JAHEeH ceMecTpa. [lepBbie THU ceMecTpa OUCHb BaXK-
HBI JIJIS TOTO, YTOOBI BKIIFOUMTHCS B PaOOTy, YCTAHOBHUTH OINPEACICHHBIN MOPSIOK,
PaBHOMEPHBIA PUTM Ha BeCh cemecTp. PutMm B pabote — 3TO €XKEIHEBHBIC CaMo-
CTOSITEIILHBIC 3aHSATHS, KEIATSIBLHO B OJHHM M T€ KE Yachl, IIPH IIEJIECO00pPa3HOM
yepeI0BaHuU 3aHATHI c repepbiBaMu TUTS OT/IbIXA.



Tabmuna 4 — PekoMeH1yeMbli rpad K BBIMIOTHEHUS CAMOCTOSITEIIbHON pa0OThI CTyIEHTaMU

Bua camocron- YacoB B Hegea10

HToro nmo
BHJaM padoT

TeJbHOH PadoThI

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 17
[Tonroroska K
71a60paTOPHBIM 2 1 2 2 1 1 2 1 2 2 1 1 2 1 1 2 1 25
paboram
N3yuenue teope-
TAYeckux pazge- | 1 1 2 1 2 1 2 1 2 1 2 1 2 1 1 1 1 23
JIOB JIMCIUTUINHBI
ITonroroBka,
odopmerie 202 222|222 ]2]2]2]2]2 26
KOHTPOJIBHOU pa-
0O0THI
UTOro 3|2 |6|5|[5|4|6|4|6|5|5|4a|6/|4|a]3]| 2 76

B 5 cemecTpe

10




7. @OHJ OLEHOYHBIX CPEACTB IJIfA IPOBEIeHUsI TEKYLIero KOHTPOJIS U
NPOMEKYTOYHOM ATTECTALMH 00YYAKIIHUXCS 110 JUCHUILIHHE (MOIYJII0)

Tabmuna 5 — [Maciopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KonTponupyemsie Kon xontponupye- Haunmenosanue
Ppa3acinbl (TGMI)I) MOM KOMIICTCHIIU OLICHOYHOT'O IToxa3zaTenu OLICHKU
TACITUTUTIHBI (wm ee gacTH) CpencTBa
OcCHOBHBbIE NOHATUS 31(IICK-4.3-1) Tect Nel JleMoHCTpHUpYEeT  3HAHUE
u coctaB CAIIP. Y1(IICK-4.3-1) KoHTponbHas (D yHKIIMOHAJILHBIX BO3-
MopaenupoBanue HI(IICK-4.3-1) paGota MOKHOCTEM CHCTEM KOHCT-
B cpeae CAD. PYKTOPCKOTO  TTPOEKTHPO-
BaHUsA. YMEHUE BBIOUPATH
COOTBETCTBYIOIIMK  KJacc
CAD/CAE cucremsl s
MOCTaBJICHHOU 3aJ1a4uu.
Biageer HaBpIKOM cO31a-
HUS  Pa3IWYHBIX  BHUJOB
TEXHUYECKON JIOKYMEHTA-
MU B aBTOMAaTU3UPOBAH-
HBIX CHCTEMaXx.
Yucnennbie metoasl | 31(IICK-4.3-1) Tect Ne2 JleMOHCTpUpYEeT  TOTOB-

aHanu3a B cpene CAE.

V1(IICK-4.3-1)
H1(IICK-4.3-1)

HOCTb BBIIIOJIHATE pacyeT-
HO-DKCTICPUMEHTAIIbHBIC

paboThl C UCIOJIBL30BAaHUEM
BBICOKOTIPOU3BOIUTEIBHBIX
BBIYUCIIUTCIIBHBIX CHCTEM.
JleMOHCTpHpYET — MPaKTH-
4ecKoe WCIIOJIb30BAHUE
COBPEMEHHBIX POrpaMM-
HBIX CPEICTB ULl paspa-

060TKH IIPOEKTHO-
KOHCTPYKTOPCKOM  JTOKY-
MEHTalUH.

[IpomexyTouyHas aTTecTanus NpoBoaUTCS B (hOpMe 3aueTa ¢ OLICHKOM.

3ayeT ¢ OIEHKOW MO JUCIUIUIMHE BBICTABIISETCS MO pe3ysbTaTaM paboThl B ceMe-
ctpe. IIpy BhICTaBIEHUN OLEHKH YYUTBIBAKOTCS UTOTH MPOBEJEHHOIO TEKYIIETO KOHTPO-
15 (tectel Nel, 2), BblllosIHEHHE J1a00PATOPHBIX U KOHTPOJIBbHOM pabOTHI.

Meronuueckue maTepuaisbl, OINPEAEIAIOINE NPOLEAYPhl OLCHUBAHUSA 3HAHUM,
YMEHHUH, HAaBBIKOB M (MJIM) OIBITA JIEATEIIbHOCTH, XapaKTePU3YIOLINX 3Tanbl (opMHUpOBa-
HUSl KOMIIETEHUUH, MPEACTaBIEHbl B BUJI€ TEXHOJOTUYECKON KapThl AUCLHMIUIMHBI (Ta0-
nvna 6).
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Tabnuma 6 — TexHonornyeckas Kkapra

HaumenoBanue
OLIEHOYHOI'0
cpeacTBa

Cpoxkn
OIleHUBAHUA

IMIxana
OLlCHUBAHUA

Kpurepum oneHuBaHus

ITpome:x

5 cemecTp
TOYHAsl aTTecTanus B (opme 3auera ¢ OLEHKOI

Tect Nel

4 uenens

10 6ammoB

10 6amnoB - 91-100% mpaBUIBHBIX OTBETOB — BHICOKUI YPOBEHb 3HaHUI, YMEHUH 1 HABBIKOB;

6 6amoB - 71-90% % mnpaBUWIIBHBIX OTBETOB — JIOCTATOYHO BBHICOKUN YPOBEHb 3HAHUH, yMEHUI
Y HaBBIKOB,

4 6ai10B - 61-70% npaBUIIBHBIX OTBETOB — CPEAHUN YPOBEHb 3HAHUN, YMEHUI U HaBBIKOB;

2 Oamna - 51-60% npaBUIIbHBIX OTBETOB — HU3KUW YPOBEHb 3HAHUI, yMEHUI 1 HABBIKOB;

0 6amnoB - 0-50% npaBUIIbHBIX OTBETOB — OYE€Hb HU3KUI YpPOBEHb 3HaHUI, yMEHUH U HABBIKOB.

Tect No2

8 Heneist

10 6amoB

10 6amoB - 91-100% npaBUIBHBIX OTBETOB — BHICOKHI YPOBEHb 3HaHUI, YMEHUH 1 HABBIKOB;

6 OamoB - 71-90% % mnpaBUWIIBHBIX OTBETOB — JIOCTATOYHO BBHICOKUN YPOBEHb 3HAHWH, YyMEHUI
Y HaBBIKOB,

4 6annoB - 61-70% npaBUIIBHBIX OTBETOB — CPEAHUN YPOBEHb 3HAHUN, YMEHHMI U HaBBIKOB,;

2 Oamna - 51-60% mpaBUIIbHBIX OTBETOB — HU3KUW YPOBEHb 3HAHUI, YMEHUI 1 HABBIKOB;

0 6amnoB - 0-50% npaBUIIbHBIX OTBETOB — OYE€Hb HU3KHUI YpPOBEHb 3HaHUI, yMEHUI M HAaBBIKOB.

Kontponbnas pa-
6ota

B teuenune
ceMmecTpa

50 6amnoB

50 GamnoB - CTyIEHT MOJHOCTHIO BHIOJHWI KOHTPOJIbHYIO padoTy, MOKa3ajl OTIUYHbBIE yMe-
HUS M HaBBIKM B paMKaX YCBOEHHOIO y4eOHOro maTepHalia, KOHTpoJibHas paboTa odopmiieHa
aKKypaTHO ¥ B COOTBETCTBUU C MPEIBSIBISIEMbIMU TPEOOBAHHSIMH.

40 6amnoB - CTyIeHT MOJHOCTHIO BHIIOJHII KOHTPOJIbHYIO pab0Ty, MOKa3aJ XOPOIINEe YMEHUS
HaBBIKH B paMKaxX YCBOSHHOTO Y4eOHOTrO Marepuaia, HO He CMOT 00OCHOBATh ONTUMAILHOCTh
MPEUIOKEHHOTO PEeIIeHus, JOMYIEHbI 0/1HA MU JIB€ HETOYHOCTH, €CTh HEJJOCTAaTKH B 0(hopM-
JICHUH.

25 GannoB - CTyJeHT MOJIHOCTHIO BBIMOJHUI KOHTPOJIbHYIO padoTy, HO JOMYCTHJI CYIIECTBEH-
HBIC HETOYHOCTH W TpyObIe OMIMOKH, HE TPOSBIII YMEHUS NPaBUIHHO MHTEPIPETHPOBATH T10-
Jy4eHHbIE Pe3y/IbTaThl, KAUECTBO O(POPMIICHHUS UMEET HEOCTaTOYHBIN YPOBEHb.

0 6amnoB - CTyI€HT HE MOJHOCTBHIO BHIOJHII KOHTPOJIbHYIO paboTy, IPU 3TOM MPOSIBHII He-
JOCTaTOYHBIH YpOBEHb YMEHHMI M HABBIKOB, a TaK)K€ HECHOCOOEH MOSICHUTDH IMOJIyYEHHBIH pe-
3yJIbTaT.

Hroro

70 6ass10B

0 — 64 % oT MakCUMaJIbHO BO3MOKHOI cyMMbI 0ansioB — 0 — 17 6anno6 - «<HeynOBIETBOPUTEIHHOY» (HEIOCTATOYHBIN YPOBEHD IS TEKYIIEH aTTeCTaIllH 10




HaumenoBanue
Cpokn Ixanxa
OIIEHOYHOT0 Kpurepun oneHuBanus
OIleHUBAHUA OlIeHUBAHMSA
cpeacTBa
JUCLUILINHE);

65 — 74 % oT MakCUMaJbHO BO3MOXKHON CyMMBbI 0amioB — 18 — 39 6an106 - «ynoBIeTBOPUTENHLHO» (IOPOTOBBIN (MUHIUMAIIbHBIN) YPOBEHbD);
75 — 84 % o1 MakcUMaJbHO BO3MOXKHON CyMMBbI 0aioB — 40- 51 danna - «xopouio» (CpeIHUN yPOBEHbD);

85 — 100 % oT MakCHUMaJIbHO BO3MOKHOM CyMMBI 0aJI0B — 52 — 70 6annoe - «0TInIHO» (BBICOKHH (MaKCHMAaJIbHBIN) YPOBEHB).
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Tunosblie 3alaHuA JJIA TEKYIIECro KOHTPOJIsA
TecTbl O cUCTEMaM ABTOMAaTU3HPOBAHHOI'0O IIPOCKTUPOBAHUA

T-1 «Ocuosuble noaatusg CAIIP. MoaenupoBanue B cpeae CADy

Bomnpoc 1. Yto Takoe CAIIP?
1) OpraHu3aliMOHHO-TEXHUYECKasi CUCTEMA, COCTOSIAs U3 KOMILIEKCa CPEJCTB aBTOMa-
THU3AIUU TIPOCKTUPOBAHUS, B3aUMOCBS3aHHOTO C HEOOXOIMMBIMU TOJIPA3/ICTICHUSIM IPO-
€KTHOW OpraHu3alliy WA KOJUICKTHUBOM CITCIIUAJIUCTOB.
2) CucremMa, npegHa3HauYCHHAs JJI aBTOMATH3allMd HAYYHBIX SKCIEPUMEHTOB, a TaKKe
JUISL OCYIIECTBJICHUSI MOJICIIMPOBAHUS HMCCICIYEMBIX OOBEKTOB, SIBJICHUW U IPOIIECCOB,
M3y4EHUE KOTOPHIX TPATUIMOHHBIMH CPEJCTBAMU 3aTPYAHEHO UM HEBO3MOXKHO.
3) COBOKYMHOCTh QJITOPUTMOB M IIPOrpamMM, HEOOXOAUMBIX JIJISl YIIPABJICHHUS CUCTEMOMN 1
peLIEeHUs ¢ €€ MOMOILBIO 3a/1a4 00padOTKH UH(POPMALIUY BBIYUCIUTENBHON TEXHUKOM.
4) IlpoexkTrpoBaHue, MPU KOTOPOM BCe TPeoOpa30BaHUsI ONUCAHUM 00BEKTA U AITOPUTMA
ero (yHKITMOHUPOBAHHMSI OCYIIECTBIIICTCS O3 yJacTHs YeIOBeKa.

Bonpoc 2. K reomerpuueckuM Moziesim ucnonb3dyeMbiM B CAD-cuctemax oTHOCST?
1) IToBepxHOCTHBIE;
2) PebepHbie;
3) llITeIpbEBHIE;
4) Y3510BbIE;
5) TBepaoOTENbHEIE.

Bomnpoc 3. Uto Takoe nmpoekTupoBaHue?
1) IIpomece coznanus OMMcaHus, HEOOXOAUMOTO JUTS TIOCTPOCHHUS B 33/IaHHBIX YCIOBHUSX
ellle He CYLIECTBYIOIIEro 00bEKTa;
2) I'oToBBIi MaTepuai, KOTOPBIH HEOOXOIMM IS TOCTPOSHHS B 33JJAHHBIX YCIOBUSX €IIIe
HE CYIIECTBYIOIIETO O0HEKTA;
3) COBOKYIMHOCTb TPOEKTHBIX JOKYMEHTOB B COOTBETCTBHU C YCTAaHOBJIGHHBIM Ieped-
HEM, B KOTOPOM IIPEJICTaBIIEH pe3yabTaT IPOSKTUPOBAHUS;
4) [Ipouecc onucaHus oNpeaeIeHHOro 00bEKTa.

Bonpoc 4. Kakoii Mmaciitad ucnonb3yercss Ipu 00beMHOM MOAEIUPOBAHUN?
1) 1:1;
2) 3ayiaBaeMblil OJIb30BATEIIEM.

Bonpoc 5. Bo3MoxHO 11 nody4eHHe 00bEeMHON reOMeTPUUECKOi MOJIEN Ha OCHOBE YepTexa B
cpene CAD?
1) da; 2) Her.

Bonpoc 6. Bo3moxxHO 1M B 0/1HON cOOpKe HCMOIb30BaTh 00€ MeTOIuKHU «CBEpXy-BHU3» U

«CHuU3y-BBEPX»?
1) Ha; 2) Her.

Bonpoc 7. MakcumaibHOE KOJTUYECTBO CTETIEHEH CBOOOABI Y KOMIIOHEHTa B cOOpKe?
1)5; 2) 6; 3) 3.

Bonpoc 8. [lepeuncnure Buas! nznenuii?
1) derainp,
2) Kommuiekr;
3) Ipoxykr;
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4) COopoyHast eAMHHUIIA;
5) Kommuiekc.

Bomnpoc 9. lcrons3oBanne CTaHAAPTHEIX KOMIIOHEHTOB B COOPKE BBIMOJIHAECTCS B COOTBETCTBUH
C KaKuM MeToJIoM cOopku?

1) «CHU3y-BBEPX»;

2) «CBepXy-BHU3Y;

Bonpoc 10. K xakoMy ypoBHIO HHTETpaIllui OTHOCUTCS cucTema Siemens NX?
1) Beiciiiero ypoBHs;
2) CpenHero ypoBHS;
3) Huzmero ypoBHsi.

Bonpoc 11. Kak Ha3biBaeTcss 00beMHas reoMeTpudeckas MoJiesib coiepikaias pedbpa u nosepx-
HOCTH 00BeKTa,?

1) TBepnoTenpHas;

2) [loBepxHOCTHAs;

3) PeGepnasi.

Bonpoc 12. [IBa u Gosiee u3aemnusi, He COSIMHCHHBIC HA TPEANPUATHH-U3TOTOBUTEIE COOPOYHBI-
MU OTNIEPALMSIMHA M TIPEICTABISIFOIINX HA0Op M3/ICITHi, MMEIOIIMX 00IIee IKCILTyaTallMOHHOE Ha-
3HAYCHHUE BCIIOMOTATEIBHOTO XapaKTepa, Ha3bIBAIOTCS?

1) HaGopowm;

2) Komrmiektowm;

3) Kommiekcom.

Bonpoc 13. Kak Ha3pIBaeTCsl npeaMeT WM HaOOp MPEeIMETOB MOJUICKAIINX W3TOTOBICHUIO Ha
IIPOU3BOJCTBE?

1) lpoxyxr;

2) Uznenue;

3) Togap.

Bonpoc 14. K kakomy ypoBHIO HHTerpamuu otHocutcs cuctema T-Flex CAD?
1) Beiciirero ypoBHs;
2) CpenHero ypoBHS;

Bomnpoc 15. Kakue cymectBytot meto bl coopku B CAD-cucremax?
1) «CHU3y-BBEPX»;
2) «CBepxy-BHU3Y.

Bonpoc 16. Kakumu cBoiicTBamu 0671a1aeT TBEPIOTENbHAS MOIEIH?
1) JIunelinbie pa3Mepsl;
2) Macca;
3) O6nem.

Bonpoc 17. Ckonbko creneneit cBo0OAbI TepseT KOMIIOHEHT COOPKH MpHU Ha3HAYCHUH €My CO-
npspKeHns?

1) 3aBHCHT OT BHJIa COTIPSIKEHMUS,

2) OnHolt;

3) Tpex.

Bonpoc 18. Kak Ha3biBaeTcs 00beMHasi TeOMETpUYECKasi MOJIEIb CoJepKaliasi TOJIbKO pedpa
oOnekra?
1) TBepnoTenbHasi;
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2) IToBepxHOCTHAs;
3) PeGepnast.

Bomnpoc 18. Ckonbko creneneit cBo0OabI TepseT KOMIIOHEHT COOPKH MpHU Ha3HAYCHUH €My CO-
psOKeHUS THNA GuKcarus?

1)0;2)1;3)3;4)6;5) 8.

Bonpoc 19. Kakumu cBoiicTBaMu 06s1agaeT pedbepHas MoaeIb?
1) JIunelinble pa3zMepsl;
2) Macca;
3) O6bem.

Bonpoc 20. Kakoii Buj cucteM IIPOEKTUPOBaHMsI NPEAHA3HAUYEH Ul ONMCAHUS T€OMETPUU HU3-
JIeJINs IPU KOHCTPYKTOPCKOW ITOATOTOBKE IIPOU3BOJCTBA?
1) CAD; 2) CAM; 3) CAE.

Bonpoc 21. Ykaxure onTuMaibHbI METOJI COOPKH NMPU KOHCTPYKTOPCKOM IPOEKTUPOBAHUU?
1) «CHU3y-BBEPX»;
2) «CBepXy-BHU3».

Bonpoc 22. DnexTpoHHas reoMeTprUIecKas MOACIb I€Tall MO3BOJISIET BBIMOIHUTE?
1) KoMIIeKT KOHCTPYKTOPCKOM JOKYMEHTAIUH;
2) Pacyer Ha IPOYHOCTb;
3) PazpaboTky ynpaisiomiei mporpaMmmsl 1ist ctanka UITY;
4) Yeprex neranu.

Bonpoc 23. U3nenue, U3roToBIEHHOE U3 OJIHOPOJAHOIO MaTepuasia 0e3 NpUMEeHEeHNs cOOPOUHBIX
orepanuii, Ha3bIBaeTCA?

1) 3aroToBkoii;

2) lleranbio;

3) KomnonenTom cOopku;

4) COOpOYHBIM Y3JI0M.

Bonpoc 24. JIBa u Oonee u3aenus, He COEJUHEHHbIE HA MPEANPUATUU-U3TOTOBUTENE COOPOUHBI-
MU OTepaIysIMA, U TPeIHa3HAYCHHBIE Il BHITOJHEHHUS B3aWMOCBS3aHHBIX KCILTyaTallMOHHBIX
(GyHKIMH, Ha3bIBAIOTCA?

1) HaGopowm;

2) KommuiekTomMm;

3) Kommiekcom.

Bonpoc 25. BepHo nu yTBep:kieHHE, 4TO BCe rpaduyeckre JOKYMEHThI MOTYT OBITh BBIIIOJHE-

HBI, KaK 3JIEKTPOHHBIE yepTexH (2D) n/unm kak snekrpoHHsie moaenu (3D)?
1) da; 2) Her.

T-2 «Yucnenusie MeToabl anaania B CAE cpene Siemens NX»

Bomnpoc 1. [{ns npoBeneHNs] HHKEHEPHBIX pPacdyeToB B MoAyJe PacmmpeHHas cUMyIsnus HC-
M0JIB3YETCS

1) MeTO1 HAMMEHBIIUX KBAIPATOB.

2) METO/I KOHEYHBIX 2JIEMEHTOB.

3) MeTO MPOCTHIX UTEPAITHIA.
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Bonpoc 2. Monynes PacipenHas CUMyIISIMsI OTHOCHUTCS K

1) CAD
2) CAE
3) CAM
4) PDM

Bonpoc 3. Pacronoxxute Mo MOpSIKY OCHOBHBIE IIArd BBHIMOJHEHUS MHKXEHEPHOTO aHAJIN3a C
IIOMOILBIO METO/1a KOHEUHBIX DJIEMEHTOB.

1) Uneanu3upoBaHHas MOJEb
2) CAD mopnens

3) Pemenue

4) JluckpeTHasi MOJIEb

Bomnpoc 4. Kakve BUAbl HHXXEHEPHOTO aHalM3a MO3BOJIAECT NMpoBoaUTh NX Pacwupennas cumy-

JAYUSL.

1) Pacuetsl Ha mpoYHOCTH

2) Pacuetsl Tenomacconepenoca

3) KunemaTuueckue pacyeTsl

4) luHamMHYecKHUe pacueThl

5) PacueTtsl TeueHus XUAKOCTEHN U ra30B

6) Pacuer sxoHOMIUECKOI AP PEKTHBHOCTH

7) Byxyuer

Bomnpoc 5. Ilepeuncinure OCHOBHBIE pelIaTesd MOAYIs Pacuupennas cumynayus.

1) NX Nastran

2) MSC Nastran
3) ANSYS

4) LS-Dyna

5) ABAQUS

6) Microsoft SQL
7) BDE Engine

Bonpoc 6. Pacionoxute 1Mo mOpsIIKY STarbl CO3aHNs PACYETHOW MOJIEIH.

1) Coznanue pacueTHOM MoaeTH

2) Coznganue KD monenu

3) UucneHHoe pelieHue 3a1auu

4) Co3nanue uealn3upoBaHHON T€OMETPUUYECKON MOJIENTN
5) AHanu3 NONTY4YEeHHBIX PE3YJIbTAaTOB

Bomnpoc 7. Pacrionoxure no nopsaKy Ballu IEUCTBUS ITPU NPOBEIECHUH PAaCUYETOB.

1) Co3nanue pacueTHoi Mosenu (sim-gaiin)

2) Co3nganue uacalM3upOBaHHON reoMeTpuueckor moaenu u K3 moxenu
3) 3ajanue orpaHMYEHM U Harpy3oK (sim -¢aiin)

4) Ananu3 NoJy4eHHBIX PE3yJIbTaTOB

5) YnpoiueHune naeann3npoBaHHON MOAENN

6) Coznanue cetku KO (fem-daiin)

7) 3apanue matepuanoB ais K3 moaenu (fem-daiin)

8) Ilepexon B Mmomynb PacimmperHass CUMyIsimst

9) UucneHHoe penieHue 3a1a4u

Bonpoc 8. [Ipenmy1iecTBOM CTpyKTYpUPOBAaHHOM pacueTHON MOJEIN SBISETCS.

1) U3smenenuns B ueaau3upoBaHHON MOJIENN HE IPUBOAAT K n3MeHeHus M B CAD
MOJIEIN.
2) 3meHeHus B uaean3upoBaHHON Mojenu oTpaxkatoTcs B CAD monenu.
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Bomnpoc 9. [IpenmyiiiecTBOM CTPYKTYPUPOBAHHOW PACUETHON MOJIETH SIBJISIETCA.
1) MoxHO co3naBaTh HeckolbKo ¢aitioB FEM st ogHoM aeranu.
2) Kaxxnmoit netanm cootBeTcTBYET 0uH (aitn FEM.

Bomnpoc 10. [TpeumymiecTBoOM CTPYKTYpHUpPOBaHHOM PaCYETHON MOJIEIH SIBIISIETCSI.
1) MoHO co31aBaTh HECKOJBKO PEIICHUH B OAHOM (haiiie CUMYJIISIIUU.
2) B kaxxnom (haiine cuMyIIsSIliMK CYIIECTBYET €IUHCTBEHHOE PEIlICHUE.
11. Jlna uneanuzanuy reOMETPUH UCTIOIb3YIOT
1) xomanab! nanenu CHHXPOHHOT'O MOJIETUPOBAHUS
2) KOMaH/1bl UAcIN3aMU NTaHeTu PacipenHas CUMysiust
3) koMaH 161 MoIeTMpOBaHMS

Bonpoc 12. PacyeTHbIe CETKH MOTYT OBITh CO3/1aHbBI
1) B ucxoaHOU MOJENH
2) B fem-datiine
3) B sim-daiine

Bonpoc 13. J]s pacuera 00beMHBIX Tl OOBIYHO TPUMEHSIOT
1) OD cetky
2) 1D cetrky
3) 2D cetky
4) 3D cetky

Bonpoc 14. JIns yero 3agaroT Matepuain pacieTHON MOJIEIH.
1) J1nst BBeieHust B pacyeT (pU3NYECKUX CBOMCTB MaTepuaa.
2) lns pacueTa MacChl MOJIEIIH.
3) Jlns BHeceHus nHGoOpMaLUU B CrielU(PUKALHIO.

Bonpoc 15. [lepeuncauTe TUIIBI HATPY3KH.
1) Cuna
2) MomeHT
3) daBnenue
4) Cuna TsDKeCTH
5) Kpyramuit MOMEHT
6) Bec
7) BeicoTa

Bonpoc 16. [lepeuncauTe TUIIBI OTpaHUYEHUMN.
1) 3anmenxa
2) Ilpocroe onupanue
3) PonukoBoe 3akperuieHue
4) HunuHApUYeCKUi apHup
5) Ymop
6) Oukcarus

Bonpoc 17. IIpocMoTp pe3y/ibTaTOB PELICHUs OCYIIECTBIISIETCS BHIOOPOM COOTBETCTBYIOIETO
peleHus B

1) HaBurarope noctmporeccopa

2) HaBurarope pemienuit

3) HaBurarope ot4eToB
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[Tpumeps! 3a1aHuit 4151 KOHTPOJIBHOM pabOTHI

3amanue 1. [locTpoeHKe 3JIEKTPOHHON I'eOMETPUUYSCKON MOACIH U 3JICKTPOHHOTO
yepTeka CTUIN30BAHHOM ACTAM «HE TEJa BpalllCHUS» C HATYPHI.

[lo wnauBuayanpHOMY BapuaHty 3ananus B CAD-cucreme nocTpouTh
JIEKTPOHHYI0 T'€OMETPUYECKYIO MOJENb CTUIM30BAaHHOW AeTanu ¢ Harypsl. [lo
HOJyYEHHOW MOJIENIH BBINOJHUTD 3JIEKTPOHHBIA YepPTEXK JeTanu 0(hOpMIICHHBIN 110
npaBwiam ECK/I.

Pucynok 1. BapuaHT CTHIN30BaHHOM J1€TaIN «HE TEJIO BpalLlEHUs»
JUIsL MOJIETIUPOBAHUSA C HATYPBL.

|_ 00007040 7 LQLIEL A —l
3omb 20 A-A
@ _ i
o 3 paz 040 e
~ + - -
23 A
50
i 1
' <
9 |
~ I i
a |
73T01.4.01.060000
flocmpoenue 3aekmpokHoU Aumepa | Macca | Macwmad
90 ;n ﬂu;m (.rramzn Tlodn_Jfoma| auvecKod modedu __71
130 n;::un ;LZ:,:H cmunuzoBannou demanu Y :
T xonmp “we_meng Bpawequs” Nucmod Auen 1
I_ Frouep Kagedpa CAMNP

Pucynok 2. [IpuMep BBITTOJIHEHHOTO 3a1aHus |
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3amague 2. [locTpoeHne 3JIeKTPOHHON T€OMETPUYECKON MOAEIN U DJIIEKTPOHHOTO
yepTreKa JISTAIN «Tejla BPallleHUsI» C HATYPHL.

[To nHaMBUAYanbHOMY BapUaHTy 3aJaHUS IOCTPOUTH SJIEKTPOHHYIO T€OMET-
PHUUYECKYIO MOJIEIIb JIETAIN «Tejla BpalleHus» ¢ HaTyphl. [1o nmomydeHHOW mMoaenu
BBITIOJIHUTD 3JIEKTPOHHBIN YepTex AeTanu opopmMieHHbIN no mpaBuiam ECK/I.

Pucynok 3. BapuaHT geranu «Teiio BpamieHusD sl MOACITUPOBAHUS C HATYPHI.

I 000011 20 7 191€¢ | A-A 1!
4
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o) ISHERCY
3pasm. P16
|
A
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A
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16
F3T81.4.02.110000
~—Fumesa | Facca | Focunas
Psnfruca] # coxym | fodn [damd Mocmpoenue 3aexmporHod
FPazapad, | (andanot 2eomempuveckoi modenu |y 2:1
nﬁ::»;mp S “mena Bpouwenus” ¢ Hamypy Tocmod Toen 1
I_ Fronay Kagedpa CAMP

Pucynoxk 4. IIpumep BBIOTHEHHOTO 3a/1aHUS 2

[To nHAMBUYaTbHOMY BapUaHTY 3aJJaHUs IOCTPOUTD DIIEKTPOHHYIO T€OMET-
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PUYECKYIO0 MOJIe]h COOPOYHON €IMHMIIBI C HATYphl METOJOM «CHH3Y BBepx». [lo
MOJIYYCHHOW MOJICTTH BBITIOJTHUTH AJICKTPOHHBIE YEPTEKH COOPOYHON €IMHUIIBI U
netaneit «lInmuanens» u «MaxoBuk» odopmiennasix mo npasmwiam ECKJI. Ilpo-
CTaBUTh Ha COOPOYHOM YEPTEIKE TOZUIIUN U COCTABUTH JIUCT CIIeU(PUKAIINN.

Pucynok 5. Bapuant cO0poyHON eAMHUILIBI 1711 MOJECIUPOBAHUSI C HATYPBHI.
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A Eee P Bennuas npoxoduoi ;|'L »
pod, Xuzanxun Cdopoyusii yepmex
T.xonmp. Aucmob Nuc 1
I_ :;;wm Kagedpa CAHP_]

Pucynok 6. [Ipumep odopmieHUs COOPOTHOTO YepPTeKa IS 3aJaHus 2
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Pucynok 8. IIpumep odopMiIeHHS depTeka KOMIIOHEHTa COOPKH JIIsl 3a/TaHUs 2
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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

Bompocs! juis cobecenoBanms

[Iporecc mpoekTupoBaHus U 0OBEKTHI MPOESKTUPOBAHUSI.
Crannu NpoeKTUPOBAaHMS. ITAIl TEXHUUECKOTO MPEIIOKEHHUS.
Craguu npoeKTUPOBaHMS. DTall 3CKMU3HOTO MPOEKTA.
Craguu npoeKTUPOBAHMS. DTall TEXHUYECKOTO MPOEKTA.
Craguu mpoeKkTupoBaHusl. DTan paboyeil KOHCTPYKTOPCKON JOKYMEHTAIIUH.
[TpenmymiecTBa aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS.
CuctemMHBI TOAXO0A K MPOEKTUPOBAHUIO CIIOKHBIX U3AeNHil. biiouHo-nepapxudeckui
MOAXO/.
[lepeuncianTh OCHOBHBIE CTaJAMM KU3HEHHOTO IMKJIA CIOXKHBIX TEXHHUYECKHX OOBEK-
TOB.
[lepeuncanTh OCHOBHBIE KJIacChl MH(GOPMALIUU, CONPOBOXKIAIOIIEH H3Aennue Ha JTa-
nax *KU3HEHHOT'O IIUKJIA.
. B ueMm cytb ctpaterun CALS?
. Pacumudposates nousarue « CAD-cuctemsiy.
. Pacmudposats nonsitue « CAM-cucteMbly.
. Pacudposats nonsitue «CAE-cuctemsbiy.
. Pacumudposats nousarue «PDM-cucteMbny.
. [lepeuncnuth u pacmudpoBaTh PycCKOSI3bIUHbIE a00pEeBUATYPHl aBTOMATH3UPOBAH-
HBIX CUCTEM, IPUMEHSAEMBIX B MAITUHOCTPOUTEILHOM MPOU3BOCTBE.
. UTO BXOJUT B COCTaB MPOCKTUPYIOIMIHMX MOACUCTEM B CTpyKType CAIIP?
. UTo BXOJIUT B COCTaB OOCTYKHUBAIOIINX TOJACHCTEM B cTpyKType CAIIP?
. lepeuncnuts Buasl ooecnieuenus CAIIP.
. OcHOBHBIE TpeOOBaHUS U MPUHIIUIIBI, IPEAbsBIsieMble K coBpeMeHHbIM CATIP.
. Knaccudukannonnsie npusnaku u pasHoBuaHoctu CAIIP mo mporpamMmHbIM Xapak-
TEPUCTUKAM.
. Uto Takoe reomeTpruueckas MOJeIb JeTanu (u3nenus)?
. UTo MOXKET BXOJUTh B COCTAB TEXHOJOTUYECKUX aTpPUOYTOB r€OMETPUUECKONW Mojie-
mm?
. OCHOBHBIE NPOLIETYPHI, BBIIOJHAEMBIE B IIOJCUCTEMAX N€OMETPUUYECKOTO MOAEINPO-
BaHMS ¥ MAIlIMHHOM rpaduKwu.
. OcHOBHBIE TOIXO/BI K IOCTPOEHUIO TBEPIOTEIBHON MOJIEIIN JETaIH.
. UTo Takoe napamMeTpu4ecKkoe MOAEINPOBAHUE?
. OCHOBHBIE JOCTOMHCTBA U BO3MOXXHOCTH NIapaMETPUUECKOTO MOAECIMPOBAHMSL.
. UTo BKJIIOYAET JEPEBO KOHCTPYUPOBAHMS U3AENINA?
. UTO 1O3BOJISIET 1EPEBO KOHCTPYUPOBAHUS?
. B ueM mpuHIMI accOIMaTUBHOCTH B reOMETpUYECKOM MojenupoBanuu. [lpuBectu
MIPUMEPBHIL.
. Uro BK/IIOYAET TUTIOBOM Habop Moayei nonHoMacuTabubix cucteM CATIP?
. Uro takoe unterpanus CAO/CAM/CAE/PDM cuctem?
. Cnenmanu3upoBaHHbIE IPOrPAMMHBIE CUCTEMBI (Pa3HOBUIHOCTH).
. OcHoBHble ¢yHKIMOHANBHBIE BUABl CAE-cucTeMbl B MAIIMHOCTPOEHUU.
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.

OOwsacuauTh nousiTue «bomnpIras cOopkay;

OcHOBHBbIE (DYHKIIUH MTOACUCTEMBI aHAJIN3a «OOJIBLIINX COOPOK».

DTansl NOArOTOBKH YEPTEKHON TOKYMEHTAIUH.

OcHoBHble (hyHKIIMU OaHKOB naHHbIX B CAIIP

Craauu nporecca NpOeKTUPOBAHUS

OcHoBHbI€ TpoekTHBIE Tpoueaypsl B CAITP

[Ipouenypa cuntesa

[Tponenypa ananuza

[Ipouenypa npeobpa3oBaHus

3anavya OpUHATUS peuieHus. [[puHIUNbI TPUHATHS ONTUMAJIbHOIO KOHCTPYKTOPCKO-

IO pelIeHusl.

Bunbl popmanbHbIX onrcaHuii 00bEKTa MPOEKTUPOBAHUS
CrtpykTypHas ¥ mapaMeTpruecKasi ONTUMHU3ALUS TEXHUUECKUX 0OBEKTOB.

OcCHOBHEBIE MCTOABI U IMTPHUCMBI

DBOJIIOIIMOHHBIE METO/IbI CTPYKTYPHOUM ONTUMHU3ALINU

[TpuHIMT 1eKOMITO3ULIUN

Nepapxus monenen

DopMBI NIPEACTABICHUS MOCIN

MeTo/1bl MPOBEPKU aJICKBATHOCTH MOJIENIA TEXHUUYECKHX CUCTEM

3aK0H MOCTPOEHUS TEXHUUECKIX 00HEKTOB

[IpoexkTrpoBaHue TeXHUUECKOTO 00BeKTa. [IpHHIMI CHCTEMHOTO TTOIX0/1a.
MHOropyHKIMOHATBHOCTh U UTEPALTUOHHOCTh TPOEKTUPOBAHMUS.

Tunuzanus u yHUUKAUS NPOEKTHBIX pEIIEHUH M CPEeACTB MNPOEKTUPOBAHMUSL.

TunoBble NPOEKTHHIE MPOLEAYPHI.

Tunosas mocien0BaTeIbHOCTh MPOESKTHBIX MPOLEAYD.

Knaccudukamus CAIIP. @ynkiuun CAIIP B MammHOCTpOCHUH.

[Tonsitue 0 CALS-TexHonoruu. KommiekcHble aBTOMAaTU3UPOBAHHBIE CUCTEMBI.
[Toaxonp! k uHTErpanuu nporpaMMmuoro oodecreyenust B CAIIP.

Bupryanbsnasa nnxenepusi. KOMIIOHEHTBI BUPTYaJbHOW HHKEHEPUHU
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8 IlepeyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOM JINTEpPATyPhl,
Heo0X0AMMOM IJIsl 0CBOEHMS TUCIUILINHBI (MO1YJIs1)

8.1 OcHoBHas auTEpaTypa

1. Kapnenko, A. II. OcHOBBI aBTOMaTHU3WPOBAHHOIO MPOECKTUPOBAHUS
[QnexTponHbIil pecype] : YueOnuk / Ilox pen. A.Il.Kapnenko - M.: HUL] 1UH-
OPA-M, 2015. - 329 c. // ZNANIUM.COM : 351eKTpOHHO-OUOIMOTEYHAsl CUCTEMA.
— Pexum gocrtyna: http://www.znanium.com/catalog.php, orpanuueHnnbiii. — 3ari.
C DKpaHa.

1. bytko, A. O. OcHoBsl MozenupoBanusi B CAIIP NX [DnekTpoHHBIH pe-
cypc]: Yuebnoe nocodue / A.O.bytko, B.A.Ilpynuukos, I'.A.llpipkoB, 2-¢ u3a. -
M.: HULl HUHO®PA-M, 2016. - 199 c. // ZNANIUM.COM : »s1eKkTpOHHO-
oubnunorteunas cucrema. — Pexxum noctyna: http://www.znanium.com/catalog.php,
OTpaHWYECHHBIN. — 3arJj. C 3KpaHa.

2. bepmunep, 3. M. CAIIP KOHCTpYKTOpa MAIIMHOCTPOUTENS [ DIIEKTPOH-
HbIl pecype| / 3.M. bepnunep, O.B.TaparsinoB - M.: ®opym, HUL| UTHOPA-M,
2015. - 288 c. // ZNANIUM.COM : snekTpoHHO-OMONMHMOTEeYHast cuctema. — Pe-
UM Joctyna: http://www.znanium.com/catalog.php, orpaHudeHHbIi. — 3ari. c
JKpaHa.

8.2 lonosiHUTEIbHAS JINTEPATYPA

1. Hertspes, B.M. MnxenepHas u KOMIIbIOTEpHast rpaduka : y4eOHUK IS
CTYZ.BY30B, 00y4aroluxcs o TeXHHn4eckuM HanpasieHusm / B. M. [lertspes, B.
[1. 3arbuIbHUKOBA. — 2-€ U3, uctp. - M.: Akagemus, 2011. - 239c.

2. 3enewnsiit,I1. B.Mmxenepuas rpaduka. [Ipaktukym [ DneKTpOHHBIM
pecypc] : yaueoHoe nocodue / I1.B. 3enensiit, E.U. bensikoa; [Tox pexn. I1.B. 3ene-
Horo. - M.: UH®PA-M; Mn.: Hos. 3uanue, 2012. - 303 c¢. // ZNANIUM.COM :
AIIEKTPOHHO-OMOIMOTEeYHas cucTemMa. — PexxuM goctyna:
http://www.znanium.com/catalog.php, orpannyueHHbIN. — 3arj. ¢ 3KpaHa.

3. Jlareps, A.W. UmxenepHas rpaduka : yaeOnuk mist By3oB / A. U. Jla-
repb. - 4-e uz ., nepepad. u gomn. - M.: Beiciias mkona, 2006; 2003. - 335c.

9 IlepeuyeHb pecypcoB HH(POPMAMOHHO-TEJTEKOMMYHHUKAIIMOHHOM
cetu «MHTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHUS JUCUUIJINHbBI
(Moxy.s)

1. Elibrary.ru: snektponHas OuOnwoTe4yHasi cucteMa // DIEKTPOHHBIM
pecypc [Pexxum moctyma: cBoboaHbIi]- http://eLibrary.ru

2. DnektpoHHas OubnuoreyHas cucreMa BOOK.ru (OBC) - // Dnek-
TPOHHBIN pecypc [Pexxum moctyna: cBodoanslii]| http://www.book.ru

10 MeToagnueckue yKa3aHus IJis1 00y4AKOIUXCS M0 0CBOCHUIO
AUCHUIINHBI (MOYJIs1)

[Ipu w3ydeHMH IUCHUIUIMHBI OOYYArOIIUMCS IE€€CO00pa3HO BBITIOIHSTH

CJIEAYIOIINE PEKOMEH AL :
1. N3ydenne yueOHON AMCUUILIMHBI JOKHO BECTHCh CUCTEMATHUECKH.
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2. [Tocne u3ydeHus kakoro-iaubo paszzena mo y4eOHUKY MIIM KOHCIIEKT-
HBIM MaTepHajiaM PEeKOMEHYETCs MO MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI,
OTIpe/IeNICHUs, IOHSATHS pa3iena.

3. Oco0oe BHUMaHuE CHEAyeT VYACIUTh BBIOJIHEHUIO PACYETHO-
rpaduueckux padoT, BHIMOJHEHUIO JOMAIIHUX 33aJaHUM MO MPaKTUYECKUM 3aHSs-
THSIM.

4. Best TemaTuka BOIIPOCOB, M3y4aeMbIX CaMOCTOATENBHO, 3a7aeTcs Ha
3aHATHSX MperoaaBareneM. VM ke JaroTcs UCTOYHUKY (B MEPBYIO O4epe/ib BHOBD
U3JJaHHbIE B MEPUOINYECKON HAy4YHOU JHTeparype) Uit 6ojee AeTaabHOTro MOHU-
MaHHsI BOIPOCOB, 03BYYECHHBIX HA 3aHSATHH.

JIist yCHemHOro 0OCBOSHHSI IPOTPaMMBbI TUCIMILIHMHBI «CHCTEMBI aBTOMATH-
3UPOBAHHOTO MPOEKTUPOBAHUS OO0YUYAIOLIUMCST PEKOMEHIYETCSl IPUIEPKUBATHCS
CJICYIOINX METOAMYSCKHUX YKa3aHUH (Tabmuma 7).

Tabnuua 7 — Metoanueckue ykazaHusi K OCBOCHHUIO JUCIUTIIINHBI.

KoMmnioneHT yueOHOro niiaHa Opranuzauus aesiTeJIbHOCTH 00y4aomuxcs

JlabopaTopHbie paboThI PaboTa ¢ KOHCTIEKTOM JIEKIIMA, TTOJTOTOBKA OTBETOB K KOHTPOJIb-
HBIM BOITPOCAaM, MPOCMOTP PEKOMEHIyeMOi JIUTepaTypsl, padoTa
C TCKCTOM, KOHCIICKTUPOBAHHWEC OCHOBHBLIX MEICIIEN U BBIBOJIOB,
peleHue 3a1a4 10 AlTOPUTMY

CamocrodrenbHOe n3yueHue | B nporecce caMoCTOATENBHOTO U3Y4YEHUS Pa3IesioB TUCIIUIIIMHbI
TEOPETUYECKUX  PAa3/eNoB | Iepea 00ydaromuMcs CTaBUTCS 33aJa4a YCBOEGHUSI TEOPUU JTUCIIH-
JAUCHUITIIMHBI IIJIMHBI, 3alIOMHUHAaHUA OCHOBHBIX M KIIIOYCBBIX TTOHATHH nsydac-
Moro npeamera. O0ydaronuiicss cocTaBiseT KpaTKUe KOHCIIEKTHI
M3Y4eHHOro Marepuana. B xozme paboThl CTyAEHT y4yuTCs BBIJE-
JSITh IJIABHOE, CAMOCTOSITENILHO AeTaTh 0000IIa011e BHIBOIbI

CamocrosrenbHas padora Jlns Gornee yriayOJIeHHOTO M3Y4YEHHUs TeMbl 3aJaHHs A camo-
CTOATEIbHON pabOThl PEKOMEHAYETCSI BBINOIHATH HapajiedbHO C
n3ydyeHueM JaHHoW TeMbl. MHpopMaIus o caMoCcTosSTeNbHOU pa-
0ore mpexacrasieHa B pazjene 6 «YuyeOHO-MeToauueckoe obec-
MIEYEHUE CaMOCTOATEIbHOM paboThI 0 TUCIUITIIMHEY.

KontponbHas padota B nporniecce BoImonHEHUsT pacdyeTHO-Tpaduueckoil paboTel 00y-
YaOUIUIICS IEMOHCTPUPYET NPUOOPETEHHbIE YMEHHS U HABBIKU B
paMKax yCBOEHHOTo y4eOHoro Marepuana. Pabora momkHa OBITH
oopMieHa aKKypaTHO U B COOTBETCTBUU C IPEIbSBIIEMBIMU
TpeboBaHusAMU. PaboTy HE0OX0IMMO BBHIIOJHUTH B MOJHOM 00b-
€Me M B YCTaHOBJIEHHBIN cpok. [Ipu moaroroBke k 3amure pado-
TBI 00yYArOIIUICS TOTOBUT OTBETHI HA KOHTPOJIbHBIE BOIIPOCHL.

11 Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHMH, HCIOJIb3YeMbIX IPH OCYILIEe-
CTBJICHMH 00Pa30BaTEJIbLHOI0 MPOLECCA MO0 AMCHUIVIUHE (MOTYJII0),
BKJIIOYAS NepevYeHb POrPAMMHOI0 odecnedeHusi U MHPOPMAMOHHBIX
CIIPABOYHBIX CHCTEM

C 1enblo MOBBINICHUST KaueCTBA BEJICHUSI 00pa30BaTEIbHON JIEATEIbHOCTH B
YHUBEPCUTETE CO3/laHa SJEKTPOHHAs HH(OpMaIMOHHO-00pa3oBaTelbHas cpeaa.
Ona mojapazyMeBaeT OpPraHHU3alMI0 B3aUMOJEHCTBUS MEXIY OOydYaroIIMMHCS U
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IPEeroIaBaTeNIIMU Yepe3 CHCTEMY JMYHBIX KaOMHETOB CTYIIEHTOB, PACIIOJIOKEH-
HBIX Ha  O(QUIMATFHOM  caiiTe  yHUBEpcUTeTa B HH(DOPMAIMOHHO-
TeJIEKOMMYHUKaIMoHHou cetn «MHTepHeT 10 aapecy http//student.knastu.ru.
Co3pnanHast nHGOPMAIIMOHHO-00pa3oBaTellbHAS Cpe/ia MO3BOJSET OCYIIECTB-
JISITB:
e (ukcanmro xoma 00pa30BATENBHOTO MPOIIECCa IOCPEACTBOM Pa3MEIICHUS B
JIMYHBIX KaOWHETa CTYyJICHTOB OTYETOB O BBITIOJIHEHHBIX 3a/IaHHSX;
® B3aMMOJICHCTBUE MEXIY YYaCTHHKaMu 00Opa30oBaTeIbHOTO Ipoliecca Io-
CPEACTBOM OPraHU3allUU AWCTAHIIMOHHOTO KOHCYJIBTHPOBAHUS IO BOTIPO-
caM BBITIOJTHEHUS pACUETHO-TPaPUIECKUX 33 JaHHIA.
[porecc 0OyueHHsI COMPOBOXKIACTCS C UCIIOJIB30BAHIEM JIMIICH3MOHHBIX
KOMIIBIOTEpHBIX mporpamm: T-Flex, AutoCAD, Siemens NX.

12 Onucanue MaTepHaJIbLHO-TEXHUYeCKO# 0a3bl, HeOOXOAUMOIH
JJISL OCYLIECTBJICHHS 00Pa30BaTe/ILHOIO MPOLecca
10 AMCHHUILIHHE (MOIYJII0)

Jlis peanu3anyl IpOTrpaMMBbl TUCHUIUTMHBI «CHUCTEMBI aBTOMAaTH3UPOBAH-
HOTO TPOCKTHUPOBAHUS» HCIOIB3YETCA MAaTePHAIBHO-TEXHUYECKOE OoOecreueHue,
NepeYrCcIIEHHOE B TabuLe 8.

Ta6muma 8 — MarepuanbHO-TEXHUYECKOE 00€CIICUeHNUE TUCITUTITNHBI

Aynuropust HanMenoBaHue ay- Hcnoanzyemoe Ha3znauyeHue
AUTOPUM obopynoBanue 00opynoBaHus
(1abopaTopun)
C BBIXOJIOM B MH- | JlaGoparopuu 10 Tlepconansubix OBM (intel | IIpoBenenue
TepHer + Jnokanb- | CAIIP: Core i5, 8'b O3V, 1T'b Buueo), | 71eKIIMOHHBIX |
HOE COECIUHEHHUE ayn. 429/3, munensuonHoe CAD - mpo- | IpakTHYECKHUX
ayn. 423/3. rpaMMHOe obOecniedeHue (AULO- | 3aHATUH B BHJIE
CAD, Siemens NX, T-Flex); MPE3CHTAIHH
1 IlepconanbHas OBM mnpeno-
JlaBaTes;
1 MynbpTUMEIUIHBIN TPOEKTOP C
MHTEPAKTUBHBIM KPAHOM;
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[Ipunoxenune A

TunoBble 3a1aHus 1J151 OPTAHU3ANUH «BXOJHOI0 KOHTPOJISD> 3HAHMIA,
YMEHHUIl 1 HABBIKOB 00y4aI0IMXCsH

Huxe MMPUBOAATCA IPUMCPBI TUIIMIHBIX TCCTOB.

Tecr 1. [Ins mokazanuoit 3D-Moaenn ky6a gaiiTe OTBETHI Ha BOMPOCHI:

1.1. CkonpKko rpaHell umeer Kyo?

1.2. Ckonbko pebep umeer Kyo6?

B G 1.3. CxonbKo rpaHeil MoKa3aHHOTO KyOa MpuHajjIe-

KUT KOOPAMHATHOM IJIOCKOCTH Xy?

4 D, 1.4. Cxonbko pebep KyOa neprneHIuKyIIpHO KOOpIU-

HAaTHOM IJIOCKOCTH XZ?

B 4 1.5. Cxonpko rpaHeit ky0a mapajijieiabHO KOOPAUHAT-
HOU IUIOCKOCTH XY?

P 1.6. Omnpenenmure rpaHb, KOTOpas IapajuiesibHA
rpaau ABCD?

1.7 Onpenenute rpanb, KOTOpas NepreHANKYIsApHa rpaan AA;BB;?

1.8 CkoJIbKO B3aUMHO-TIEPIICHIUKYJISIPHBIX TpaHEel UMeeT KyO?

zh

A |

y

Tect 2. [To 3D-Moaenu nupaMuibl MPaBUILHO YCTAHOBUTE MOJIOKEHUE pedep U
rpaHeil MHOTOTPaHHHUKA!

2.1. CxonbKo rpaHei uMeeT nupamuaa?

2.2. Ckonpko pebep umeer nupamuaa?

2.3 Kakoe pebpo nupamMuabl JeKUT B IIIOCKOCTH ASC?
2.4 Kakas rpaHp nupamMubl NEpHeHANKYISIPHA LJI0CKO-
ctu ABC?

2.5. Kakoe pebpo sBisieTcs BBICOTON MUPaMUIb?

2.6. Kakue peOpa nepecekaroTcsi B OCHOBAHUM TTUPaMHU-
TeI?

Sh
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[Ipunoxenue 2
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