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1. Iles1n 0CBOCHHS AMCUMILIMHBI.

HucnumunHa “VHxeHepHas KoMmblOTepHas rpaduka” COCTOUT M3 Tpex
CTPYKTYPHO M METOAMYECKM COIVIACOBAHHBIX pas3nenoB: “HaueprarenbHas
reomerpus’, “UmxenepHas rpaduka”’, «KommerorepHas rpaguka.

Hucuunnuna “VHxeHepHass KOMIbIOTEpHas rpaduka”  sSBISETCS OJHOW U3
OCHOBHBIX OOIICTEXHUYECKMX JUCIHUIUIMH B TMOATOTOBKE OakalaBpOB B
TEXHUYECKUX YUEOHBIX 3aBE/ICHUSIX.

K 0CHOBHBIM meJsiM OCBOCHMS AUCHUIUIMHBI «MHXeHepHas rpapuka»
CJIeyeT OTHECTH:

— (opMHpOBaHNE 3HAHUN O OCHOBHBIX MOJIOKEHHUSX, IPU3HAKAX U CBOWCTB,
BBITEKAIOIINX U3 METO/IA MPSAMOYTOJIBHOTO MPOCIMPOBAHUS M HEKOTOPBIX Pa3JIENIOB
MaTeMaTUKH (T€OMETPUU M HEKOTOPBIX OIpEAeNIeHUd U3 Teopuu MHOkecTB). Ha
TOM 0a3UpYIOTCS TEOPETHUECKUE OCHOBBI M IMpaBUJIa MOCTPOCHUSI M300PAKEHUN
MPOCTPAHCTBEHHBIX MPEAMETOB Ha MIIOCKOCTH (HauepTaTeIbHAsl T€OMETPHS);

— (hopMupOBaHKE 3HAHUNA O OCHOBHBIX IMPABMJIAX COCTABJICHUS TEXHUYECKUX
yepTexel, HaneceHus pasmepoB ¢ yuetoM ECK/I, urennn yeprexeil (MHKeHepHas
rpaduka);

— (opMHpOBaHKE 3HAHUI O OCHOBHBIX ITPUEMAX U CPEACTBAX KOMIIBIOTEPHOTO
MozenupoBaHus B coBpemeHHbx CATIIP (koMmnbioTepHas rpaduka);

— TMOATrOTOBKA CTYJEHTOB K JE€ATEIbHOCTH B COOTBETCTBHHM C
KBAIM(PUKALMOHHON XapaKTEPUCTHKON CHENUaIucTa IO HaIlpaBJICHUIO, B TOM
yucie gopmupoBanue HaBbIKOB paboThl B CAIIP, coznanus 3-x MepHBIX Mojaenen
JIETAJIE U y3JI0B, CO3/IaHHUIO YEPTEKEN.

K  oCHOBHBIM 3agayaM  OCBOCHMS JUCHMUIUIMHBI  «HXkeHepHas
KOMITbIOTEpHAsI TpaduKay ClIeayeT OTHECTHU:

- OCBOCHHE HAaBBIKOB W YMEHHMM MpaBUIBLHO H300pakaTb U HCCIEIOBATh
3aJIaHHBIE HAa YEpPTEXKE TMOBEPXHOCTH, a TaKKe COCTaBISATh aJITOPUTMBbI
(MpOCTPaHCTBEHHBIN TJIaH) PENICHUS MO3UIMOHHBIX M METPUUYECKHX 3a7ad H
MPUMEHSITH TPAKTUUECKUE TTPUEMbI TPAPUUECKOTO UX PEIICHUS.

- OCBOCHHME HABBIKOB MPABWJIBHO COCTABIISATh YEPTEHKU TEXHUUYECKUX JETaled U
HAaHOCUTh pPa3Mepbl C YYETOM OCHOBHBIX TIOJIO)KEHUM KOHCTPYUPOBAHUS U
TEXHOJIOTMH MX U3TOTOBJICHHUS, a TAK)KE YATATh YEPTEXKHM JIeTajeil o 3aJaHHbIM UX
HU300paXKEHUSIM.

— OCBOEHHUE HAaBBIKOB MO0 PYYHOMY SCKU3WPOBAHUIO, COCTABIECHUIO YEPTEKEH C
yaetoM TpeboBanuii ECKJI, urenuto uepTexei.

— OCBOCHHME HaBBIKOB I10 TBEPAOTEIBHOMY MOJEIMPOBAHUIO, TE€HEpALUU
YepTeKeH, CO3MaHUI0  (POTOPEATMCTUYHBIX  HM300paKeHUM, aHUMAIlMK B
coBpemeHHbIX CAIIP.



2. MecTo nucuuIuiaHbl B cTpykrype OIT

JucrunmHa «HKeHepHass KOMITBIOTEpPHAsS TpauKa» OTHOCHUTCS K YHUCITY
poecCHOHANBHBIX YYEOHBIX AUCIUIUITMH 0a30Boil dactu OazoBoro mukia (b1)
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl CIICITHATUTETA.

«mxeHepHas KoMMblOTEepHas Tpadukay B3aWMOCBS3aHA JIOTHYECKH U
COJIEPKATEIIbHO-METOJIMYECKH CO CIICAYIOIMUMHU JUCHUIUIMHAMUA W TMPaKTUKaMU

OlITI:

B 6a3zoeo01i wacmu 6azosoeo yuxna (b1):
- Anre6pa 1 TeOMETpHS;
- Uadopmatuka;
- AHTeHHO-(UIEPHBIC YCTPOICTBA.

B sapuamusnoii vacmu 6azosozo yuxna (b1):
- 3ammTa MHPOPMALIMOHHBIX MTPOIIECCOB B ABTOMATU3UPOBAHHBIX CUCTEMAX;
- KommiekcHast 3aiura aBTOMaTU3UPOBAHHBIX CUCTEM.

3. IlepeyeHn MIIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO TUCHUILIUHE
(MoyJ110), COOTHECEHHbBIE € INIAHUPYEMbIMH Pe3yJbTATAMHU OCBOCHUSA
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynbrare

OCBOCHHS JTUCITUTLIMHBI
bopMUPYIOTCS  CIACAYIOIIME KOMIICTCHIIMM U JOJDKHBI

(Momynsi) 'y oOydarommxcs
OBITh  JIOCTUTHYTHI

CICAYIOIHC PC3YyJIbTAaThI O6y‘I€HI/IH KaK JTall (bOpMI/IpOBaHI/IH COOTBCTCTBYIHOIINX

KOMIIETCHIIU:
Kon B pe3yabTare ocBoeHUA
. Ilepeuens MIaHNPYeMBIX pe3yJIbTATOB
KOMIIETEHIN o0pa3oBaTeIbHON NPOrpaMMbl
. 00y4eHHusI MO AUCUUILINHE
U o0yuaruuiicst 10JkeH 00,1a1aTh
OIIK -2 Cr1ocoOHOCTBIO UCTIONB30BaTh COBPEMEHHEIC 3HaTh: ocHOBHbIE TpeboBanus ECK/I,

OIIK -9

I/IH(I)OpMa].[I/IOHHBIS TCXHOJIOTHHU U
MNporpaMMHBIC CPCZICTBA, B TOM YHUCJIC
OTCYCCTBCHHOI'O ITPOU3BOACTBA, IIPHU PCUICHUN
3a1a4 HpO(I)CCCHOHaJILHOﬁ JACATCIBbHOCTHU

Cr1ocoOHOCTBIO 0OCBaMBaTb  METOIUKH
UCIIOJIE30BAaHUSL  TIPOTPAMMHBIX CPEJICTB IS
pelIeHHS MPAKTUIECKUX 33129

BO3MOKHOCTH coBpeMeHHBIX CAIIP, npaBuna
CO31aHuA py‘IHLIX 3CKH30B U KOMHI)IOTepHBIX
MOJIEJIEH.

YMeThb: HCII0JIb30BaTh coBpeMeHHbie CAIIP mmst
pelIeHus 3a1a9 KOHCTPYHPOBAHUS U pacuéra.
BJIaJeTh: METOJIaAMH TBEPJOTEIEHOTO
MOJICIIMPOBAHMS U TeHEPAIH YePTEIKEH, peBepc
WH)XKAHUPUHTA ¥ PYIHOTO SCKU3UPOBAHHUS.

3HATh: METOABI pa3paboTKu paboyel MPOeKTHOMH
H TEXHOJOTHUUECKOU JOKYMEHTalUU,

YMETb: TPUMCHATH METOABI TBEPAOTECIBHOTO
MOJICTUPOBAHMS IJISl TEHEPAIH YePTEkKeEH;
BJaJeTh: cloco0aMi TOCTPOSHHUS W yMEHHEM
YTEHHs YepTeXked oOIero BuAa Ppa3IUIHOTO

YPOBH: CJIOKHOCTH U HA3HAYCHUA.




4. CTpyKTYypa M coaepkaHue TUCHMILIUHbI «H/KeHepHasi KOMIIbIOTePHAast
rpaguka».

OO6mr1ast TpyA0EMKOCTh TUCHUILINHBI COCTaBIIsIeT 4 3a4ETHBIC €IUHUIIBI, T.C.
144 axanemudeckux yaca (M3 HUX 72 yaca — caMOCTOsITeIbHas paboTa CTyICHTOB).

Ha nepBomM kypce BO BTOPOM ceMeCTpe BblliesAeTcs 4 3a4eTHbIE €AUHUIIBI,
T.e. 144 akanemuueckux dyaca (M3 HUX 72 yaca — caMoOCTOATENbHasE padboTa
CTYJEHTOB.

Paznenbr nuctiummunabel «HX)EHEpHAS KOMIBIOTEpHAS TpaduKay U3ydaroTcs
Ha TIEPBOM Kypce.

Bropoii cemectp: neknuu — 18 dacoB, ynabopatopheie 54 dyaca, (opma
KOHTPOJISI — 9K3aMEH.

CtpykTypa U cojaepKaHue IUCHUIUIMHBI «/HXeHepHas KOMIIbIOTepHast
rpaduka» mo cpokam U Bujam padoThl oTpaxkeHbl B [Ipunoxenun 1.

Copaeprxanue pa3aesioB IHCHUIIAHBI.
IlepBrlii cemecTp
4.1. HauepraTeabHasi reoMmeTpus

4.1.1 IIpeamer wu3yuenusa. Jlureparypa. O TMOpsAOKE 3aHATHIL: JIEKIUU,
MPAKTUYECKUE 3aHATHUSI, KOHTPOJIbHBIE PA0OThI, pacyeTHO-TpaduuecKkue padoThI,

Metonpsl TpoeHUpOBaHUSA: LEHTpalbHOE, MapasuienbHoe. lIpsMoyroiapHOE
MPOCIMPOBAHME, KAaK OCHOBAa COCTABJICHHS MAIIMHOCTPOUTEIBHOTO YepTeXkKa.
[IpoenupoBaHue TOYKHM Ha JBE U TPU B3aUMHO-TIEPIICHIUKYJISIPHBIE IJIOCKOCTH
npoekunii. OCHOBHBIE BBIBO/IbI, BHITEKAIOLINE U3 MPSIMOYTOJIBHOTO TPOCLIUPOBAHUS
TOYKH Ha JBE B3aUMHO-TIEPIICHAMKYJISAPHBIE MJIOCKOCTH Tpoekiuii. O0pa3oBaHue
KOMILUIEKCHOTO uepTexa (Meroq Monxa). B3auMoCBsI3b OpTOrOHAIBHBIX MPOSKITUH
U TIPSIMOYTOJIHBIX KOOPAUHAT.

4.1.2 IIpoeuupoBaHue NpAMOM JIMHUHU U €€ oTpe3Ka. [[puHaaIeKHOCTh TOUKH
npsamoit. Jlenenue oTpeska npsaMou B 3alaHHOM OoTHoIeHuHU. [losoxkenne npsMon
OTHOCUTEJIBHO TJIOCKOCTEW mpoekiuil. [Ipsmas oOmero u 4acTHOro MOJIOKEHUH.
OnpeneneHue HATypaJIbHOM BEJMYMHBI OTpe3Ka MPSIMOM OOIIEro MOJOKEHUS
METOJOM IPSIMOYTOJIBHOTO TPEYTroJabHUKA. ClieIbl IpsIMOA.

4.1.3 B3auMHOe T1OMOXKEHHE TPSIMBIX: NPSMBIE IEPECEKAIOIIUECH,
napajienbHble M ckpemmBarommecs. O “KOHKypHpyrOIMX~® ~ TOYKax
CKpEeIMBAIOIUXCS NPAMBIX. O MPOEKIUIX MIOCKUX yriaoB. OO0 yrie Mexay AByMs
CKpELIMBAKOIIMMHUCS NOpsIMbIMH. TeopemMa O MNpPOELUPOBAHUHM MPSIMOro yria
(dactHbIl cmyyait). [Tnockocts. CriocoObI 3aaHus TIOCKOCTH Ha yepTeke. Cresl
miockocTu. [IpsiMast 1 Touka B TNIOCKOCTHU (TPU3HAKKU MPUHAIICKHOCTH). [ TaBHbBIE
JIMHUY TUI0CKOCTHU (TOPU30HTANb U (PPOHTAIID).

4.14 [TonokeHne TIUIOCKOCTH OTHOCUTEIBHO IUIOCKOCTEM MPOEKIUM.
[InockocTr 00IIEro HM YacTHOTO TOJOKeHHM. CBOMCTBO MPOEIUPYIOLIUX
miockoctei. [IpoBeaeHne npoenupyromel MI0CKOCTH Yepe3 NpsIMYTo (3aKJIF0UEHNE



npsMOM B TUIOCKOCTh). [lepecedeHue mpsmMoil ¢ TPOCHUPYIONMICH IMIOCKOCTHIO.
[lepeceueHune IByX INIOCKOCTEN, U3 KOTOPBIX OJIHA - Tpoenupyromas. [lepeceuenue
JIBYX ITOCKOCTEHN OOIIETO MOJIOKEHUS (AJITOPUTM PEIIICHHUS ).

4.1.5 Tlepeceuenue mpsIMOM C TIOCKOCTBIO OOILIETO MOJIOKEHHUS (aIrOpUTM
pemienus). IlocTpoeHue IHMHUM mMepecedYeHUs ABYX IUIOCKOCTEM IO TOYKaM
MEePEeCeUCHUs MPSAMBIX, JIEKAIIUX B OJHON IUIOCKOCTH C APYroll IJIOCKOCTHIO.
[TapannenbHOCTh TPSAMOM M IUJIOCKOCTH U JIBYX IUIOCKOCTEH (IIpU3HAKU
napauiesibHOCTH). [lepreHIUKyISIpHOCTh MPSIMOU U TIJIOCKOCTHU U JIBYX TJIOCKOCTEN
(MpU3HAKU EPIECHANKYISIPHOCTH).

4.1.6 Cnocobbl npeoOpaszoBanus yeprexka. CrocoObl nmepeMeHbl I0CKOCTen
npoekiuil u BpaieHus. Mx obmuocts v otiauyne. Crocod nepeMeHsl MI0CKOCTEH
MPOEKILINM, €r0 MPUMEHEHUE JUJIsI ONPEACIICHUS HATypAJIbHOW BEJIMYHMHBI OTPE3Ka
IpsIMOM U MJIOCKOW (PUTYPBI U YIJIOB HAKJIOHA MX K IUNIOCKOCTSIM mpoekiuii. Criocod
BpallleHUs] BOKPYr OCEH MNEPINEeHIUKYJISPHBIX W NapaJUIeNbHBIX K IJIOCKOCTSIM
IPOEKIUN U €ro MPUMEHEHHE ISl ONPEACIICHNUs HaTypaJlbHOM BEIMYHMHBI OTPE3Ka
PSMO U ITOCKOM (DPUTYPBI U YTIIOB UX HAKJIOHA K IUTIOCKOCTSIM ITPOEKIUH.

4.1.7 Muororpanauku. Ux nzobpaxenue Ha uepTexe. Touka Ha HOBEPXHOCTH
MHOTOrpaHHMKa. llepecedeHne MHOrorpaHHuka IUIOCKOCTBrO. OmpeneneHue
HaTypaJlbHOM  BelnMuuMHBl  Qurypel  ceueHus. IlocTpoeHue — pa3BepTKU
MHOrorpaHHuka. llepecedenue npsiMOM JIMHMM C MHOIOTPaHHUKOM. B3aumHoe
[IEPECEUYECHNE MHOTOIPAHHUKOB.

4.1.8 Kpubie nuHuM U mnoBepxHocTH. OOmue cBenenus. KpuBbie nuHUU
IUDIOCKME U MNOpocTpaHCTBeHHbIe. KacarenpHas K KpuBoW JuHUM. Kpusbie
noBepxHocTu. (OOpa3oBaHME KPHUBBIX TMOBEPXHOCTEM W HUX H300pakeHHE Ha
yeptexke. Kiaccudukanus MNOBEPXHOCTEW: JMHEHYaTble U HEJIUHEWYaThie
MMOBEPXHOCTH,  PA3BEPTHIBAEMBIE U HEPA3BEPTHIBAEMbBIE  ITOBEPXHOCTH.
[unuHapuyeckue W KOHUYECKHE TOBEPXHOCTH oOiiero Buaa. HakioHHbIE
KPYroBble IIWIMHAP W KOHYC. Touka Ha KpPUBOW MOBEPXHOCTH (TIPU3HAK
MPUHAJJICKHOCTH TOUKU TTOBEPXHOCTH).

4.1.9 TloepxnocTtu BpamieHus. OOpa3oBaHre U U300pKEHUE HA UYEPTEKE.
Tepmunonorus. Touka Ha moBepxHOCTH BpaieHus. [lununap Bpanienus. Ceuenue
HWIMHAPA TIOCKOCThIO. Buabl ceuennit. [locTpoeHne npoekunii 1 HaTypajibHOU
BENTUYUHBI (DUTYpHI CEUYCHHUS. Konyc Bpamenus. Ero oOpa3oBanue u
n300pakeHne Ha deprexe. Buapl cedeHuwil KoHyca TUIOCKOCThIO. [locTpoenue
MIPOCKITNI ¥ HATYPAIBHOTO BUAA PUTYPHI CEUCHUSI.

4.1.10 Cdepa. Ee oOpazoBanue u n3o0paxxeHue Ha YepTexe.
Touka Ha moBepxHocTH cdepnl. Ceuenue cdepbl miockocTeio. Top. Ero
oOpazoBaHue U H300pakeHUEe Ha uepTexe. Buapl Topa. Touka Ha MOBEPXHOCTU
topa. CeyeHue Topa MmIOCKOCTh0. Kpyrossie ceuenus Topa.



4.1.11 B3auMHO€ niepeceueHne KPUBbIX MTOBEPXHOCTEM.

OO6mmit  anroput™m pemieHus. [lpumeHeHuWe TIIOCKOCTEH B  KadyecTBe
BCIIOMOTATENbHBIX CEKYIIUX MOBEPXHOCTEU MPU MOCTPOCHUU JIMHUU MEPECCUEHUS
JIBYX TMOBEPXHOCTEH. XapakTepHble TOYKM JuHUM TiepeceueHus. lloctpoeHue
HATypaJbHON BEIWYHHBI (PUTYpPHl CEUEHHUS JBYX TIEPECEKAIOIINXCS KPUBBIX
MOBEPXHOCTEN NPOEUUPYIOIIEH MITOCKOCTBIO.

4.1.12 B3aumHOEe TIEpECEUEHHUE COOCHBIX IMOBEPXHOCTEH BpallCHUSI.
[Ipumenenne cdep B Ka4eCTBE BCIIOMOTATEIBHBIX CEKYIIUX MOBEPXHOCTEH IMpHU
MOCTPOCHUU JIMHUU TEpPECeUYeHHs] JBYX KPHUBBIX MoBepxHocTeil. HeoOxomumbie
ycioBus i71st npuMmeHeHus cep. [pumenenne cep ¢ MOCTOSTHHBIM LIEHTPOM.

4.1.13 B3auMHO€ nIepeceueHrue COOCHBIX ITOBEPXHOCTEN BpAIlICHUS.
[Ipumenenue cdep ¢ MEPEMEHHBIM IIEHTPOM MpPH TOCTPOCHUU JIUHUU
MepeceyeHuss  ABYX KPHUBBIX MOBEPXHOCTEW. YacTHbIE cllydaul B3aMMHOTO
MepeceueHUsi KPUBBIX MOBEPXHOCTEH: a) HIWJIMHIPUYECKUE TTOBEPXHOCTH C OOIITUMU
oOpazyronumMu; 0) KOHUYECKUE MTOBEPXHOCTH C O0IIeH BEPIIUHON; B) MOBEPXHOCTU
BTOPOTO TMOpsJIKa, B KOTOpPbIE MOXET OBbITh BIHCAaHa (WM OIKCAaHA) TPEThs
MOBEPXHOCTh BTOPOrO Mopsijika (Teopema Monxka).

4.1.14 TIlepeceueHue npsAMOM JUHUU C KPUBOU TOBEPXHOCTHIO.

Anroput™m pemenus. IIpumepbl MOCTPOEHHsS TOYEK IEpECEYEHUS NPSAMOU
JIMHUAU C KPUBOM MOBEPXHOCTHIO IIPU UCIIOIB30BAHUN BCIIOMOIaTEIbHBIX CEKYIIHUX
IUIOCKOCTEHN YaCTHOTO M OOIIETO MOJI0KEHUH.

4.2 UnxeHepHas rpaduka.

4.2.1 IlpeameT W KpaTKui OYEpK pa3BUTHS HWHXKEHEPHOW Tpaduku.
Cranpmaptuzanusa kak (akTop, COCOOCTBYIONIUN PA3BUTUIO HAYKH M TEXHHKH.
Enunas Cucrema Konctpykrtopckoit Jlokymentaunu (ECKJ). Ee nHaznauenwue,
CTPYKTypa U cojaepkanue. TpeboBanus, npeabsasisembie Ctangapramu ECKJI k
COCTaBJICHUIO 1 O()OPMIICHUIO YEPTEXKEH.

4.2.2 O61ue mpaBuiia BRIMOJHEHUS YepTexeil. @opMaThl IUCTOB YEPTEKEH,
OcHOBHBIE W JIONOJIHUTENBHBIE (opMaThl, UX OOpa3oBaHHE U OOO3HAUYCHHE.
OcHoBHast HAAMUCh U e¢ pacnoyokeHre Ha (opmate nucra (TOCT 2.301-68).
Macmtabbl n300pakeHuid U X 0003HAUYECHHE HA YEPTEXKE B OCHOBHOM HAANKUCH U
Ha nojie yeprexa ('OCT 2.302-68).

4223 Jluaum yeprexxka. Tumbel JUHUN, UX HAYEpTaAaHUE U OCHOBHBIE
Ha3HayeHus. TOoJNIMHA BCEX THUIOB JIMHUM 10 OTHOIIECHUIO K CILUIOIIHOM TOJICTON
ocunosHoit uaMK ('OCT 2.303-68).

4.2.4 IpudTte yeprexusie. Tumnsl u pazmepsl mpudrta. [lupruna 6yks u

tonmuHa Juaui mpudTa (COCT. 2.304-81).

4.2.5 OcHoBHas HaANUCH (YIJIOBOM IITaMI), COACPKAHUE U TOPSAOK €€
3anonHeHus Ha yeptexax (TOCT 2.104-2006).

4.2.6 Wzobpaxkenus — Buasl, paspesbl, cedenust ('OCT 2.305-2008).

OcCHOBHBIE TIOJIOXKEHUS U oTnipeieNieHns. MeTo ] MpsMOYTroJIbHOTO MPOEHUPOBAHUS —
OocHOBa cocTaBieHusi ueprexed. Buael. ConepkaHue M OINpelesieHHe BUIA.



['naBHBINA, OCHOBHBIE, OMOJHUTEIbHBIE U MECTHBIE BHJIbI, UX OIpENEICHUE U
pacnosioxkeHue Ha yeptexxke. O003HaueHre TOMOJHUTEIbHBIX U MECTHBIX BUJIOB Ha
YEepTEKE. Pa3pe3ssl. Onpenenenue u coaep:xanue paspesa. Knaccuduxarms
pa3pe3oB B 3aBUCUMOCTH OT TMOJOKEHHS CEKYIIEH IUIOCKOCTH OTHOCHTEIBHO
TOPU30HTAJIBHON TJIOCKOCTA MPOEKIUN (TOpU3OHTAIbHBIE, BEPTUKAIbHBIC,
HaKJIOHHbBIE), OTHOCHUTEJBHO [IJIMHBI U BBICOTHI TMpeaMera (MPOAOJIbHBIE,
NOMNEPEYHbIE), OT YHCIA CEKYIIHUX IUIOCKOCTEH (IIPOCTBIE W  CIIOXHBIE).
Pacnonoxxenne u 0003HaueHHE pa3pe30B Ha ueprexe. MecTHble pa3pesbl.
CoeauHeHue 4acTH BUAAa U 4YaCTH COOTBETCTBYIOLIETO pa3pe3a U UX pas/ielieHue Ha
yepTexe. Y CIoBusi, 00ecreunBaroue BO3MOKHOCTh COSIMHEHNS TTOJIOBUHBI BU/IA
U noJIoBUHBI pazpe3a. Ceuenus. OnpenaeneHue u cojepxkanue ceuenus. CeueHus -
BBHIHECEHHBIE U HAJIOKEHHBIE, UX PACMHOJOXKEeHHEe M 0003HAUCHHWE Ha YEpTEexKeE.
VYCI0BHOCTH U yIPOLIEHUS, IPUMEHSIEMbIE TTPU U300paKEHUU BUIOB, pa3pe30B U
CECUYCHUM:

1. W300pakeHWe TOJIOBMHBI BHJA, pa3pe3a WU CEUCHHUS, €CJIM OHH
MPEJCTABIAIOT CHMMETPUUHYIO QUTYDY.

2. N300paxkeHue B pa3pe3e TOHKOCTEHHBIX 3JIEMEHTOB THUIIA PeOep KECTKOCTH,
CIIUI MAXOBUKOB, CIUIOIIHBIX BAJIOB, KOTJ]a CEKYIas INIOCKOCTh HAMPaBJI€HA BI0Jb
JUIMHHOM CTOPOHBI TAKOT'O 3JIEMEHTA.

3. U3o0paxeHue B pa3pe3e OTBEPCTHH, PACIIOIOKEHHBIX Ha KPYIJIbIX (PiiaHIax,
KOI'/Ia X OCH HE COBIAJAIOT C CEKYIIEH MIOCKOCTHIO.

4.2.7 O6o3HauyeHus1 rpaduyecKue MaTEpUaIOB U MpaBUiia UX HAHECEHHS Ha
yeprexax (I'OCT 2.306-68). Hanecenne mTpuxoBKHU B pa3pe3ax U CEUCHUSX.

4.2.8 Hanecenue pasmepoB (I'OCT 2.307-68). Csenenuss 00 OCHOBHBIX
TpeOOBaHMIX U MPaBUJIAX HAHECEHUsSI Pa3MepPOB PACCMATPUBAIOTCS BHIOOPOYHO B
3aBUCUMOCTH OT HTArOB BBIMOJHEHUS Tpadrueckux pador.

4.2.9 OCHOBHBIE TOJOXEHUS MO ChEMKE ACKH30B. OrpeneneHue 3CKu3a.
TpeOoBaHus K BBITIOJIHEHUIO ASCKH3a. PEKOMEHIAIMK MO TMOCHEI0BATEILHOCTH
BBITIOJIHEHHUS ACKH3A.

4.2.10 Pasbemuble coenuHeHHusa. Pe3p00Bble M3NEIUS U WX COEOUHEHUS.
N3obpaxkenne u obo3znauenue pe3rd ('OCT 2.311-68). TOCT 2.315-68. Bunsl
pe3b0: MeTpuueckas, AONMOBasg, TpyOHas, KOHMYECKas, TpamneleuaalbHas u
cnenuaibHas. DJIeMEeHThI pe3b0: IJMHA MOJTHOro Npoduis pe3sObl, cOeru, Haape3sbl,
dacku, nporouku. KpenexHsie uzaenus: OONThI, MIMUIbLKH, TaKku, Mmaiosl. Mx
M300paKeHNE Ha YepTeke U 0003HaUYEeHNE B OCHOBHOM HAJIMUCU U CTIeIU(DHUKAIIUN.

4.3. KomnbrorepHas rpaguka.

4.3.1 3uakomctBO ¢ Autodesk Inventor. OcHOBBI MOJIETMPOBAHUS IETAJICH.
0630p Bo3MoxHOCTEH cucteMbl. UuTepdetic. Co3nanue mapaMeTpuiaecKkoro
sckuza. JloOaBieHHME W PENAKTUPOBAHUE TE€OMETPUUECKHX 3aBUCHMOCTEH.
PenaktupoBanue pasmepoB. Co3manue maccuBOB Ha 3ckuze. Co3zgaHue
OCKU3HBIX OJ0KOB. [loHMMaHWEe OMOBEIIEHUNA DCKHU30B. Co3manue 3D-
r€OMETpPUU: TMapaMeTpuyueckass TBEpAOTeNbHas MOJelb. BblaaBiavBaHue.
VYcranoBka Marepuana u 1eta. [loBTopHOE HCTIOIB30BAHNE TEOMETPUU ICKU3A.
CBs3b ¢ TaHHBIMM ApYyrux 3cku3oB. Co3nanue snemenTta BpamieHus. Co3nanue
aJeMeHTOB caBUr. Mcmonp3oBaHue MPUMUTUBOB. J[0OaBieHUE CONMPSKEHUS.



Hob6aBnenue ckpyriaenuit. JloOGaBnenue ¢dacok. Pa3melieHne OTBEpPCTHUH.
Co3nanue kpyrosoro maccua. Pazmenienue orsepctuil no ackuzam. Cosanue
2D-geprexeit u3 3D-n1aHHBIX.

4.3.2 Coznanue coOopku. [lonsthe (UKCHPOBAHHOTO  KOMIIOHEHTA.
JloOaBiieHne COOPOYHBIX 3aBUCUMOCTEH. 3aBUCUMOCTH coBMernieHue. CrerneHu
cBOOONBI.  3aBucuMocTh  BcraBka.  3aBucMMOCT,  Yroi.  3aBUCHUMOCTD
KacarenbHocTh. Ympasistomiue 3aBucuMocTi. Pabota ¢ bubianorekoii 31eMeHTOB.
Hcnonb3zoBanne Mactepa NpoeKTUpPOBaHUSI OOJITOBBIX COCIMHEHUNH. DKOHOMUS
BpEMEHU ¢ HHCTpYMEHTOM «COopKay.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Metonuka mnpenogaBaHusl IUCUUIUIMHBL «MHXEHEpHas  KOMIIBIOTEpHAs
rpaduka» U peanu3anys KOMIETEHTHOCTHOTO MOAX0/a B U3JI0KEHUH U BOCIIPUSATUN
Marepuajla IPEeAyCMaTpPUBAET UCIIOIb30BAHUE  CIENYIOIIMX AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEACHUS TPYNIOBBIX, UHAUBUAYAJIbHBIX, ayIUTOPHBIX
3aHATUNA B COYETAHUU C BHEAYAUTOPHON pPadOTOM ¢ Lenablo (popMHUpOBaHUS U
pa3BUTHA NTPO(HECCUOHATBHBIX HABBIKOB, 00yUYalOIIUXCSL:

— MOJTrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX paboT B J1abOpaTOPHUIX BY3a;

— 3alllMTa U UHAUBUYaIbHOE 00CYKJIEHUE BBINOJHAEMBIX 3TANOB JA0OPATOPHBIX
pabor;

— UI'POBOE MPOEKTUPOBAHUE;

— pa3bIrpbIBaHKE poJicil (POJIEBBIE UTPHI);

— UHAUBUAYaJIbHBIN TPEHAXK;

— IPYIIIOBOW TPEHHUHT;

— TPOBEACHUE MACTEP-KIACCOB HKCIEPTOB M CHELHUAIMCTOB IO HHKEHEPHOU

rpaduke U KOMIBIOTEPHOMY MOJICTUPOBAHUIO.

VY nenbHbINA BeC 3aHIATHI, TPOBOJIMMBIX B UHTEPAKTUBHBIX (pOpMax, ONpeaesieH
IJIaBHOW 1IN0  00pa3oBaTeNbHOM MpOrpamMMbl, OCOOEHHOCTBbIO KOHTHMHIEHTA
oOyyarolmuxcss U coAepXKaHUeM JUCHMIUIMHBI «VIH)XeHepHas KOMIBbIOTEpHas
rpaduka» U B LEJIOM MO AUCHUIUIMHE cocTaBisgeT 50% ayAUTOPHBIX 3aHSATUH.
3aHATUS  JICKIMOHHOTO THIMA COCTABISIOT 24% 0T 00beMa ayTUTOPHBIX 3aHSATHH.

6. OueHo4YHbIE CPpeaCTBA AJIS TEKYIIEr0 KOHTPOJISl YCIIEeBA€MOCTH,
NMPOMEKYTOUHOM ATTeCTALMH MO UTOTaM OCBOEHUS JMCUUIJIMHBI M y4e0HO-
MeTOoAuYecKoe o0ecreyeHue CaMOCTOSTEIbHOM PadoThI CTYACHTOB.

B mporecce oOydeHuss HMCHONB3YIOTCS CHEAYIOUIME OICHOYHBIC (HOPMBI
CaMOCTOATENLHON PabOThI CTY/IEHTOB, OIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN:



B nepBom cemecrtpe
- pabouas TeTpapb;
- TOATOTOBKA K BBIMTOJIHEHUIO J1a00paTOPHBIX PadOT M UX 3aIlUTa;
- peleHne KOMIUIEKTOB 3a]1a4
- KOHTpOJIbHas paboTa;
- 3ayYer;
OO6pa3upl  pabouel TeTpaau, KOHTPOJIBHBIX BOMPOCOB M 3aJaHUN s
IPOBEJCHUS TEKYIEro KOHTPOJIsI, OWJIETOB Uil MPOBEACHUS 3a4€Ta, IPUBEICHBI B
MIPUJIOKECHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB JIsI POBeeHUs MPOMEKYTOUYHOM aTTecTAlNH
00y4aIuXcs Mo JUCHUIJINHE (MOXYJIIO).

6.1.1. [lepedyenb KOMMIETEHINH C YKa3aHUEM ATANOB X (HOPMUPOBAHUS B MPOIIECCE
OCBOCHHUSI 00pa30BaTEIBHON MTPOTPAMMBI.

B pesynbraTe OCBOEHUS MUCHUIUIMHBI (MOIYJs) (OPMHUPYIOTCS CIIETYIOIINE
KOMIIETEHIIUU:

B pe3yabTare ocBOeHUs1 00pa30BaTEJIbHON MPOrPAMMBbI
Koa xomMnerenumnu .
o0yuaruuiics 10J:KeH 00,1a1aTh

OIIK -2 CrocoOHOCTRIO HCTIOJIb30BaTh COBPEMEHHBIC HH(POPMAITHOHHBIC TEXHOJIOTUH U
IporpaMMHBIE CPEACTBA, B TOM YUCJIC OTCYECTBECHHOI'O MMPONU3BO/JICTBA, IIPU
pelieHun 3a1a4 npodecCUOHANTEHON ACATEIEHOCTH

OIIK -9 CrocoOHOCTBIO OCBaMBATh METOMUKH HCIOJIB30BAaHUS IPOIPAMMHEIX CPEICTB
IS pellieHus IIPAKTHIECKUX 337124

B npouecce ocBoeHust 00pa3oBaTeabHON IpOrpaMMbl JaHHbIE KOMIIETEHLINH,
B TOM YHCJIE€ HX OTIEJIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS MOITAHO B XOJe
OCBOEHUSI O0YYaIOIIUMUCS AWCIMUIUINH (MOAYJeH), MPaKTHK B COOTBETCTBUU C
y4eOHBIM TUIAHOM U KaJIEHJApHBIM Ipa@uKOM yuyeOHOro npouecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEPUEB OLCHUBAHUS KOMIICTCHIMH,
(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MOIYJISI), ONMMUCAHUE IIKAJ
OlLlCHUBAHMSI.

[loka3aTeneM OLICHMBAaHUS KOMIETEHIM HaA pa3IW4HBIX JTanax ux
(bopMHUPOBaHUS SBIISAETCS JOCTHKEHHE 00YUYaIOUTUMUCS TUIAHUPYEMBIX PE3YJIbTaTOB
oOy4yeHus 0 JUCHUILTUHE (MOAYIIIO).

OIIK -2

CnocoOHOCTBIO HCIOJIE30BATh COBpPCMCHHBIC I/IH(I)OpMaI_[I/IOHHBIe TCXHOJIOTUH U ITPOTPaMMHELIC
CpCAcCTBa, B TOM YHCJIC OTCYCCTBCHHOI'O ITPONU3BOACTBA, ITPU PCIHICHUHN 3a/1a4 HpO(bCCCHOHaHBHOﬁ
JCATCIIBHOCTH




OIIK -9

PEIICHUA NIPAKTHYCCKUX 3a1a4

CriocoOHOCTBIO OCBaUBaTh MCTOAWKH HCITIOJIb30BAHUS NIPOTrPaAMMHBIX CPEACTB JIA

Kputepun onennBanns

IToka3zareJib
2 3 4 5
3HATh: OO0yyvaromuiics OOby4aromuiics OO6yuaromuiics OO0yuarormuiics
OcHOBHBIE JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
TpeOOBaHUs MIOJIHOE OTCYTCTBHE | HEIMOJHOE COOTBETCTBHE | YACTHYHOE MIOJTHOE
ECK/J, WIM HEAOCTAaTOYHOE | CIIEAYIOLIUX 3HAHUM: COOTBETCTBHE COOTBETCTBHE
BO3MO>XHOCTH COOTBETCTBUE OcHoBHBIE TPEOOBaHUS | CIEAYIOLINX [ (139 {01170
COBPEMEHHBIX cnenyromux 3Hannii: | ECK], BoamoxxHOCTH 3HaHui: OCHOBHBIE | 3HAHUMA:
CAIIP, npaBuna OcHoBHEBIE coBpeMeHHbIX CAIIP, tpeboBanust ECKJI, | OcHOBHBIE
co3maHus pydHbix | TpeboBanus ECK/l, | mpaBuma co3manus BO3MOKHOCTH TpeOOoBaHUS
3CKHU30B U BO3MOXXHOCTHU PYUHBIX 3CKH30B U COBPEMEHHBIX ECKZ,
KOMITBIOTEPHBIX COBpPEMEHHBIX KOMITBIOTEPHBIX CAIIP, npaBuna BO3MO>KHOCTH
MOJENEH. CAIIP, npaBuia MOJEIIEH. CO3JaHUS PYYHBIX | COBPEMEHHBIX
CO3JIaHUS PYUHBIX Honyckatorcs 3CKHU30B U CAIIP, npaBuia
3CKHU30B U 3HAYUTEJIbHBIC OMINOKH, | KOMIBIOTEPHBIX CO3J1aHMs
KOMITbIOTEPHBIX MIPOSIBIIICTCS MoJieel, HO PYUHBIX
Mozenei. HEJ0CTaTOYHOCTh JIOTTYCKAIOTCS 3CKH30B U
3HaHWMH, 0 pARY HE3HAYUTEIIbHbIE KOMITbIOTEPHBIX
IoKa3aTeleH, OIHOKH, MOZCIICH,
00yJarouics HETOYHOCTH, CBOOOHO
UCTBITHIBAET 3aTpyIHEHHS IpU onepupyer
3HaYUTEIbHbIC AHAJIUTUYECKUX npUOOPETEHHBI
3aTpyIHEHHS IpU orepanusx. MU 3HaHUSIMH.
OTIepUPOBAHUH
3HaHUSIMU TIPH UX
MepeHoce Ha HOBbIE
CUTYaIIH.
. OO0yuarormuiics OO0yyaromuics
OO0yuatomuiics Ob6yuarommuiicst JIEMOHCTPHPYET JIEMOHCTPHpYET
3HATD: Metost | oM ONCTPHPYCET ACMOHCTPHUPYCT YACTHYHOE TIOJTHOE
paspaGotku paGoueii | O 1O OTCYTCTBHC | HerionHoe COOTBETCTBUE | (oo rpercrrme COOTBETCTBHE
TPOEKTHOH u | P HEAOCTATORROC | cnenyronmx  3HaHmit: (1390111704 (W (S13%{011170
TEXHOJIOTUYECKOH COOTBETCTBHC . METOZBL paspaboTku 3HAHUU: MEeTOnbI | 3HAHUM: METOBI
JOKYMEHTAIINH; CIIEAYIOIINX 3HAHHUHU: | paboueit npoeIiTHOﬁ " paspaGoTiu paGoueii | paspaGoTiu
MGTOHI{ pa3pa60;[‘KI/I TEXHOJIOTUYCCKOU HpOeKTHOﬁ - pa60qu7I
paoucii HpOCKTfIOH i | AOKYMCHTALIH. TEXHOJIOTHUECKOH MIPOEKTHOMN u
TCXHOOrMICCKOM HOHyCKa}OTCH JIOKYMEHTAlUH, TEXHOJIOTHYECKOHN
AOKyMCHTaLIMH. 3HAYUTENbHBIE OIINOKH, HO JOITyCKAKOTCS JOKyMEHTaLHH,
HpOABIACTCA HE3HAYUTEIIbHBIE CBO0OOIHO
HEJ0CTaTOYHOCTh ouIMOKH, omepupyer
3H8HI/II>1, O psAny HETOYHOCTH, HpHOGpeTéHHLI

TOKa3aTelie,
oOyJarouiics

3aTpyAHCHUSA ITPU

MH 3HAaHHUAMH.




UCTIBITHIBAET AHATTUTUIECKUX

3HAYUTEJIbHBIC oIepaLusx.

3aTpyIHEHHS IpU

OTIEPUPOBAHHUU

3HAaHUSIMU IIPU UX

nepeHoce Ha HOBbIC

CUTYyaLluH.
yMeTb: OO0yyaromuiics He OOby4aromuiics OO6yuaromuiics OO0yuaromuiics
Hcnonb3oBaTh yMeeT WK B JEeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
COBpEMEHHbBIE HEIOCTATOYHOM HETIOJIHOE COOTBETCTBHE | YACTUYHOE MOJTHOE
CAIIP ans CTEIIEHU YMEET CIENYIOLIUX YMEHUM: COOTBETCTBHE COOTBETCTBUE
peleHus 3aga4y UCIIOJIb30BaTh HCTOJIBb30BaTh CIICAYIOIINX [ 114 10)11170'¢
koHcTpyupoBaaust | coBpemeHHbsie CAIIP | coBpemennsie CAIIP YMEHUI: YMEHUI:

U pacuéra. JUTS peLIeHUs 3aad | AJIs pelieHus 3aaad HCHOJIb30BaTh WCTIONB30BaTh
KOHCTPYHPOBAaHUS U | KOHCTPYUPOBAHHS U COBpEMEHHbBIE COBpEMEHHBIE
pacuéra. pacuéra. Jonyckatorcss | CAIIP nns CAIIP qs

3HAYUTENIbHBIC OMIMOKH, | PEIeHHUs 3a/1a4 peleHus 3aaa4y

MIPOSIBIICTCS KOHCTPYHPOBAaHUSI | KOHCTPYHUPOBaH

HEIOCTaTOYHOCTh U pacu€ra. YMEHusl | s U pacuéra.

YMEHUA, IO Py OCBOEHBI, HO CBo0omHO

MoKa3arteJeH, JOITyCKaIOTCS onepupyer

o0y4Jarouiics HEe3HAYUTEIbHbIC npUOOPETECHHBI

UCTBITHIBAET omnoKHy, MU YMEHUSIMH,

3HAYUTEJIbHBIC HETOYHOCTH, IIPUMEHSET UX B

3aTpyIHEHHS TIPU 3aTpyAHEHHS TIPU CUTYyalusIxX

OIIEPUPOBAHUU AHAJTUTUIECKUX MOBBIILICHHOM

YMEHUSIMH TIPH UX oTepanusix, CJI0)KHOCTH.

nepeHoce Ha HOBbIC nepeHoce yMEeHHUH

CUTYyaLuH. Ha HOBBIE,

HeCTaH/IapTHbIE
CUTYyaLuH.

OOyuaromuiics OOGy4aromuics OGyuarowuiics
yMeTh: npumensrs | OOydarommiics — He | ACMOHCTPHPYCT JICMOHCTpHPYCT JE€MOHCTPUPYET
METOTET yMeer WIH B | HemoaHoe cooTBercTBUe | 1ACTHIHOC OIHOE
TBEPIOTEIBHOTO HEJ0CTATOYHOM CIeIYOIMX  yMeHuif: | COOTBCTCTBHC COOTBETCTBHE
MOJIEIMPOBaHUsA [ | CTEIEeHH ymeer | [PUMCHATD METOIbI CHeHyI?HIHX CIIEIYFOLIMX
reHepaLun NpUMeHAT  Metosipl | TBEPAOTENLHOTO YMEHHU. NPUMEHATH yMeHwuii:
qepTemef/'I; TBEPJOTENLHOTO MOACINPOBAHUA 3 JJIs1 METOAbI TIPHMEHSTH

MOJIETUPOBAHHUS TUTSt TCHEpAIU YCPTEIKEU. TBEPAOTECIBHOI'O METOJIBI
TEHEPALMH YEPTEKEM. Homnyckarores MOJCIMPOBAHMA  JIH TBEPAOTEIBHOTO
3HAYUTENbHBIC OIINOKH, FeHCPaHHUH MOJIC/IUPOBAHHUS

[POSIBIISETCS HCPTEACH. AT reHepaluu

HEI0CTaTOYHOCTh YMEHHS OCBOCHBL, | yopronceii.

YMEHUH, 110 Py HO NOITyCKaoTCs CB0601HO

HoKasareJen, HESHATHTCIIBHBIC OIEepUpyeT

oOyyaroImics ommoKH, PHOGPETEHHBI

UCIIBITHIBAET HETOIHOCTH, MU YMEHUSIMH,

3aTpyAHCHUSA ITPU




3HAYUTEJIbHBIC AHATTUTUIECKUX MPUMEHSET UX B
3aTpyIHEHHS TIPH orepanusix, CHUTYaIHsX
OTIEpPUPOBAHHUU MepeHOCe YMCHUH | TMOBBIIIEHHON
YMEHUSIMH TIPU UX Ha HOBBIE, CJIOXKHOCTH.
IIepeHoce Ha HOBBIC HeCcTaHJapTHBIC
CUTYyaLluH. CUTYyaLluH.
BJIA/IETh: OO0yyaromuiics He OObyuaromuiics Bmageer | OOydaroniuiics OO0yuaromuiics
Metonamu BJIaJeeT WU B METOAaMHU YaCTUYHO BJaJeeT | B MOJHOM
TBEPJIOTEIBHOTO HEIOCTATOYHOM TBEPJOTEIHEHOTO METOJlaMU o0beme BiajzeeT
MOJICTIMPOBAHUSA U | CTETICHH BIIAJICET MOJICTTMPOBAHUS 1 TBEPIOTEIHEHOTO METOJlaMU
reHepauuu METOoAaMHU TeHepaluy YepTeKei, MOJICJIUPOBAHUSA U | TBEPIOTEIHHOTO
gepTexeil, peBepc | TBEPAOTEIHHOTO peBepc MIKMHUPHUHTA | TeHepauu MOZEIUPOBAHUS

WHXUHHUPUHTA U

py4YHOTO
JCKU3UPOBAHUA .
BJIa/IeTh:
crocobamu
MOCTPOCHHS u
yMEHUEeM YTEHMS
yepTexei 0011ero
BHIA Pa3IMYHOrO

YPOBH CJIIOKHOCTH U
Ha3HaA4YCHHU.

MOJIETTUPOBAHUS U
reHeparuu
YEpTEXKEN, peBepc
WHXUHUPUHTA U
PYUHOTO
3CKU3UPOBAHUS

OOyuarommuiics
BIIaJiceT WU
HEA0CTAaTOYHOM
CTEIICHU

criocobamu

HE

B

BJIAJIEET

MOCTPOCHUA U YMCHUEM

YTEHMUSI yepTexei
o0miero BHJA
Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH u
Ha3HAYeHHUsI.

PYUIHOTO
3CKU3UPOBAHUS,
JIOTTyCKAIOTCS
3HAYNUTEIbHBIE OIIMOKH,
MPOSIBIISCTCSI
HEJIO0CTATOYHOCTh
BJIaJICHUS HABBIKAMH 10
pAdy moKaszaTenei,
OOyuaromuiics
HCIIBITBIBACT
3HAYUTEIbHbIC
3aTPYTHCHHS MTPU
MPUMEHEHUHY HABBIKOB B
HOBBIX CHTYyaIIHsX.

OOyuaroiuics: BiIajeer
criocobaMu MOCTPOCHUA U

YMEHUEM YTCHUA
yepTexxeil obmiero Buaa

Ppa3INuHOTO YPOBHS

CJIO)KHOCTHU U HAa3HAYCHMUSI,
JIOTTYCKAIOTCS
3HAYNUTEIbHBIE OIIMOKH,
MPOSIBIISCTCS
HEJ0CTATOYHOCTh
BJIaJICHUS HAaBBIKAMH 110
psAdy ToKazaTenei,
OO0yuaromuiics
HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTpyTHEHHS [IPU
MIPUMEHEHUY HaBBIKOB B
HOBBIX CUTYaIIUsAX

yepTeKEN, PEBEPC
WHXXUHUPUHTA U
py4JHOTO
JCKHU3UPOBAHUI,
HaBBIKH OCBOCHFI,
HO JTOTTYCKAIOTCS
HE3HAUYUTCIbHBIC
OIIIMOKHU,
HETOYHOCTH,
3aTpyTHEHHS MIPH
AHATUTUIECKHIX
orepanusix,
MepeHoCce YMEHUI
Ha HOBBIE,
HECTaHAapPTHBIC
CUTYaIUH.

OO0yuarormuiics

YaCTUYHO BJIaJICCT

criocobamu
TIOCTPOCHUS
yMEHHEM
yepTexei
BU/A
YPOBHSI CIIO)KHOCTH
Ha3HA4YeHHUs,
HaBBIKH OCBOEHBHI,
HO JIONYCKArTCs
HE3HAYUTEIbHbIE
OIINOKH,
HETOYHOCTH,
3aTPYAHEHUS TIPH
AHAITUTUYECKUX
orepanusx,
IIEpEHOCE YMEHUMN
Ha HOBBIE,

nu

YTEeHUs
o011ero
Pa3Iu4HOrO

n

Y T€HEepalun
YepTekKeH,
pesepc
WHXUHUPUHTA U
PY4YHOTO
3CKHU3UPOBAHUS,
CBOOOIHO
MNPUMEHSET
MOJy4YEHHbIE
HaBEIKHU B
CUTYaLUIX
MOBBINICHHOM
CIIO)KHOCTH.

OOyuaromuiics
B ITOJIHOM
o0BeMe BIIaJEeT
crocobamu
MOCTPOCHUA nu
YMCHUCM YTCHUA
yepTexeit 001ero
BHJa DPA3IUYHOIO
YPOBHs
CIIOKHOCTHU nu
Ha3HAYCHUS,
CBOOOIHO
MPUMEHSIET
MOJTyYeHHbBIS
HaBBIKH B
CUTYaITUsIX
MOBBIICHHOMN
CJIO>KHOCTH.




HECTaHJIAPTHHIC
CUTYaIIHH.

[[Ikanbl OLIECHUBAHUSA pPE3YJbTATOB MPOMEKYTOYHOM aTTeCTAlMM U HUX
OITMCaHue:

DopMa IPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[TpomexxyTounas aTrectanus odydaromuxcs B popMe d3K3amMeHa MpOBOIUTCS
M0 pe3yibTaTaM BBIMOJHEHUS BCEX BUJIOB Y4eOHON pabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JaHHOM TUCHMIUIMHE (MOAYJ0), TIPH ATOM YYHUTHIBAIOTCS
pe3yJIbTaThl TEKYILIETO KOHTPOJS YCHEBAEMOCTH B TeueHHE cemecTtpa. OleHka
CTEMICHU JOCTUXKEHUS OO0YUYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCHUIUIMHE (MOJYJII0) TPOBOAMUTCS IpenojaBaTeieM, BEAYIIUM 3aHSATUS IO
JUCUUIUIMHE (MOYJII0) METOJIOM SKCIIEPTHOM OolleHKH. [1o nToram npomexxyTouHon
aTTeCTalluM MO JUCHUUIUIMHE (MOJYJIO) BBICTABISCTCS OICHKA «OTJIMYHOY,
«XOpOULIO», KYAOBIECTBOPUTEIBHOY WUIIA «HEYJIOBIETBOPUTEIHHOM.

K npoMexyTouHOW aTrTecTallid  JOMYCKAIOTCS  TOJIBKO  CTYACHTBHI,
BBITIOJTHUBIIIMNE BCE BHJBl Y4eOHOH paboThl, NIPEAYCMOTPECHHBIC paboueit
nporpaMmoi  mo  jgucnuiuimHe — «VMHKeHepHas ~ KOMIIbIOTepHas Trpadukar
(BBITIOJIHWIIM HEOOXOIMMbIE TpadrUecKre 3aaHus, CaIl KOHTPOJIbHBIE PaOOThI).

IIkana ouernusanusn Onucanue

Buinonnenor  6ce  6uovl  yuebHou  pabomul,
npedycmompeHtvle  yueonvim  naanom. Cmyoenm
oemMoHcmpupyem coomeemcmeue 3HAHUU, YMeHuUl,
HAaBbIKOB NPUBCOEHHbIM 6 mabauyax noxazamenetl,
Onmtnno onepupyem npuoOpemeHHbIMU 3HAHUAMU, yMeHuﬂmu:
HAaBLIKAMU, NPUMEHSem UX 8 CUMYAyUusx noGululeHHOU
cnoocnocmu. Ilpu smom moodicem Ovimb OonyujeHa
He3HauUUmMenbHAaAsl OUUOKA, HEeMOYHOCMb, 3ampyOHeHUe
npu AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHuu u

yfweHuu” HAa Hoebvle, HecmaHdapmele cumyayuu.

Buinonnenvr  6ce  6uovl  yueOHou  pabomul,
npedycmompeHnuvle  yueonvim  naanom. Cmyoenm
Xopowio oemMoHcmpupyem Henoxoe, npasuvHoe
coomeemcmeue 3HaHUl, YMeHull, HABbIKOG
NpuUBeOeHHbIM 68 mabauyax noxazameneu, aubo eciu




npu smom Ovliu Odonyujenvl 2-3 HecyujecmeeHHble
OUUOKU.

Buvinonnenvt  6ce  6udvl  yuebHOU  pabomul,
npedycmompeHnuvle  yueonvim  naanom. Cmyoenm
oemMoHcmpupyem coomeemcmeue 3HAHUU, 8 KOMopom
Yooenemsopumenvho
oceewjeHa OCHOBHAs, Haubojlee BANCHASL YACb
mamepuaia, HO Hpu  9MOM  OONYWeHa  OOHA

SHAYUMENbHAS OWUOKA WU HeMOYHOCMb.

He svinonnen ooun unu 6onee 8u0os yuebHot pabomol,
npeodyCMOMpeHHbIX  yueOHbiM  niaanom. CmyoeHm
oemMoHcmpupyem HenoiHoe COOmeemcmeue 3HAHULL
VMeHUll, HABLIKOB  NPUBCOEHHLIM 6  MabaUYax
Heyooenemsopumenvu | nokasamenet, 0OnycKarOmcs 3Ha4umesibHbvle OUUOKU,

0 NPOABNAEMCS OMCYMCMEUe 3HAHUL, YMeHULl, HABLIKOG
no paody nokasamenel, CMyOeHm UCNbIMblédem
3HauUUMenbHble 3ampYOHeHUs Npu  ONepuUpoBaHUl
SHAHUAMU U YMEHUIMU NpU UX NEPeHOce HA HOBble
cumyayuu.

@DOHJIbI OLICHOYHBIX CPEACTB MPEJICTABICHbI B MPHIOKEHUU 2 K paboueit
porpaMMme.

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4eT.

[TpomexxyTouHas aTTecTalus o0ydaronuxcs B popMe 3a4é€Ta MpoOBOJUTCS 110
pe3yJbTaTaM BBIMIOJIHEHUSI BCEX BHUJOB Y4eOHOW pabOThl, MPEayCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOM MUCHUIUIMHE (MOAYJI0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJISA YCIEBaeMOCTH B TeueHue cemectpa. OrlleHKa
CTEMEHU JOCTUNKEHUS OO0YUYarONIUMUCS TUIAHUPYEMbBIX PE3yJIbTaTOB OOYy4YEHUs TIO
JUCLHUIUIMHE (MOJIYJI0) MPOBOAMTCS MPENnoJaBaTeleM, BEAYyLIUM 3aHATUS 10
JTUCIUTIINHE (MOJIYIII0) METOZIOM DKCIIEPTHOM o1leHKHU. [1o uToram npomMexxyTouHon
aTTeCTAIMH 10 JUCIHUIUIMHE (MOJIYIJIO) BBICTABIISIETCS OIEHKA «3aYTEHOY» WM «HE
3auTeHo». K MpoMeXyTOYHOW arTrecTaluu JOMYCKAlTCS TOJIBKO CTYJICHTHI,
BHITIOJIHUBIIME BCE BHJABI y4eOHOW paboOThl, TPEIYCMOTPEHHbIE paboueit
nporpamMmoii 1o aucuuiuimHe  «MHXeHepHas  KOMIbIOTepHas  Tpadukay
(BRIMOTHWIM Ja0OpaTOpHBIE pPadOTHI, CIadu KOHTPOJbHBIE PabOTHI, PACYETHO-
rpaduueckue paboThl).



Hlkana
OlleHUBAHHU
1

Onucanue

3a4TeHOo

BoimonHensl Bce BUABI yueOHOM pabOThI, MPEeIyCMOTPEHHbIE
y4eOHbIM TIaHOM. CTYJIEHT JI€MOHCTPUPYET COOTBETCTBUE
3HaHWM, YyMEHUH, HaBBIKOB MPHUBEJECHHBIM B  TaOJIMIIAX
MoKaszaTelield,  Oomepupyer  NPUOOPETEHHBIMH  3HAHUSIMHU,
YMEHUSIMU, HaBbIKAMU, IPUMEHSIET UX B CUTyalMIX MMOBBIIIEHHON
CI0KHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIEHB HE3HAYUTEIILHBIE
OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS TPU AHAIUTUYECKUX
omepamnusax, MEPEeHOCE 3HAHMM W yMEHHM Ha  HOBBIE,
HECTAH/IAPTHBIC CUTYALIUH.

He 3aureno

He BbimonHeHn oauH wuiu 0Oosiee BUAOB Y4eOHOUM paboTHI,
MPETYCMOTPEHHBIX y4€OHbIM TIaHOM. CTYJIEHT JIEMOHCTPUPYET
HEIMOJIHOE  COOTBETCTBHE  3HAHWM,  yMEHUW,  HaBBIKOB
OpUBEJACHHBIM B  TaOIMIax  ToKa3zaTeled, JOIMyCKaroTCs
3HAYNTEIbHBIC OITUOKH, TIPOSBISACTCS OTCYTCTBHE 3HAHWMA,
YMEHUH, HaBBIKOB IO PSATY IMMOKa3aTesei, CTYACHT HCIBITHIBACT
3HAYNTEIbHBIC 3aTPYAHEHUS IPH OICPUPOBAHWM 3HAHUSIMH U
YMEHUSIMHU MIPU UX TEPEHOCE Ha HOBBIC CUTYAIIUH.

@DOHJIbI OLICHOYHBIX CPEACTB MPEJCTABIEHbI B MPWIOKEHUU 2 K padoueit

porpaMMme.

7. YueOHO-MeTOAMYECKOE U MH(POPMAIHOHHOE O0ecneYeHne JUCHUILIUHBI.

a) OcHOBHas1 JJUTEpaTypa:

1. T'opnon B.O., Cemennos-Oruesckuit M.A. Kypc HauepTaTeapHOM Fr€OMETPUH.
— M.: Hayka, 2007.

2. T'opnon B.O., UBanoB O.b., ComnueBa T.E. COopHHMK 3amay Mo Kypcy
HaueprarenbHou reometpun. — M.: Hayka, 2004.

3. ®aznynun 2.M., XannunoB B.A. Unxenepnas rpaduka. M.: Akagemus, 2011.

4. bpoackuit A.M., ®aznynun 2.M., XanngunoB B.A. UnxenepHas rpaduka
(meTtamooOpabdoTka). M.: Axanemus, 2016.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Craamaptel ECKJI: 'OCT 2.101-68,. COopounblii uepTex. MeTogudeckue
ykazanus. M.: MAMMU. 2000. 'OCT 2.102-68,I'OCT 2.104-2006, I'OCT 2.106-
96, I'OCT 2.109-73, TOCT 2.119-73, 'OCT 2.301-68+I"OCT 2.307-68, 'OCT
2.311-68, 'OCT 2.315-68, TOCT 2.317-69, I'OCT 2.401-T'OCT 2.409-74.



2. Camunikud B.JI., CmupHoB B.H., bpoackuit A.M. MeToandeckue ykazaHus K
YOPaXHEHUAM M YCIIOBHS 3aJa4y N0 KypCy HauepTaTeIbHOU reoMeTpuu. — M.:
MAMMU, 2008.

3. Konnektus aBropoB. [log penakuueit ®aznynuna 3.M. [leranupoBka

4. Camunxun B.JI[. HaueprarenbHas reomerpusi. OCHOBHBIE IOJIOKEHHS,
IIPU3HAKKM M CBOKCTBA. Bompocel i caMOnoOATOTOBKU. Merogudeckue
ykazanus. - M.: MAMU, 1983.

5. bponckmit A.M. HaueprarenbHas reomeTpus. YueGHoe mocobue. - M.:
MAMMU, 2000.

6. Camunkun B.J[., CmupnoB B.H. Ilo3unmonnsie 3amaun. Meroauueckue
ykazanud. — M.: MAMMU, 1996.

7. Camunxun B.Jl., CmupnoB B.H., [lape B.II. Merpuueckue 3amauu.
Metoanueckue ykazanus.- M.: MAMU, 1990.

8. CwmupnoB B.H., XangunoB B.A. AxcoHOMeTpHYecKHE NPOECKIHUHU.
Metonnueckue ykazanus. M.: MAMU, 1998.

9. Komnektus aBTopoB. [loa pemnakuueit ®aznynuna 3.M. Pe3b0bl 1 pe3p00BbIE
coequHeHuss. Metoauueckue ykazanusa. M.: MAMU, 2011.

10. KomnextuB aBropoB. Ilom pemakumenn ®aznynmuna O.M. BrinmonneHue
yepTexkeld COOpOYHBIX EIUHUI MO ACKU3aM (pabouuMM uYepTrexam) AeTalleu.
Meroanueckue ykazanus o yepuenuto. M.: MAMU, 2004
B) IIporpammMHoe o0ecrieueHre U HHTEPHET-PEeCyPChl:

[IporpammHuoe obecrieyeHue:

1. Autodesk Inventor (becratnas cryneHueckast Bepcusi).

2. Autodesk AutoCAD (becruiatHas cryaeHueckast Bepcusi).
3. Autodesk Fusion 360 (becmuiatHas cryaeHueckast Bepcusi).

WHaTepHeT-pecypchl  BKIIIOYAIOT  YYCOHO-METOJMYECKHE MaTepuaibl B
AJIIEKTPOHHOM BHJIE, TMpeACTaBiIeHHbIe Ha caiite lib.mami.ru B pasnene
«Onextponbii kataor» (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

[lone3npie  yyeOHO-METONMYECKHME M  HMH()OpPMALMOHHBIE  MaTepuabl
IIPEACTABIICHBI HA CalTaXx:

VYyebnsiii kypc no Fusion 360:

https://www.youtube.com/playlist?list=PL19L EPktOr7agvWtAKWb3bAwgOIKNKSsIN
VYuebubie matepuansl Autodesk:
http://www.autodesk.ru/adsk/serviet/index%3FsitelD%3D871736%26id%3D9298027

8. MaTepHa/IbHO-TeXHHYECKOe o0ecnevyeHne UCIUIINHBI

YeTsipe KoMIbIOTEpHBIE J1abopaTopuu Kadenaposl «MuxeHnepHas rpaduka u
KOMIbIOTEpHOE MoaenupoBanue» Aya. [IK416, 11K417, TIKS517, TIKS518
ocHaileHHble 60 KoMIbioTepamu, jJadopaTopusi ¢ (POHIOM THUIOBBIX AETalled U
HarIggHeIxX mocooui 11K419.


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://www.youtube.com/playlist?list=PL19LEPkt0r7aqvWtAKWb3bAwgOlKNKslN
http://www.autodesk.ru/adsk/servlet/index%3FsiteID%3D871736%26id%3D9298027

9. Metoauyeckne peKOMeHIAUNH JIJISI CAMOCTOSITEIbHOI PadoThI
CTY/ICHTOB

Otanbl  Ipolecca OpraHu3allud — CaMOCTOSITENIbHOM — paOOThl  CTY/JEHTOB:

* TIOATOTOBUTENBHBIM (OmMpeneseHne Ieied M COCTaBICHHE MPOrpaMMBI
CaMOCTOSITENIbHOW paboThl, MOArOTOBKA METOAMYECKOro o00OecredeHus: u
o0opy10BaHUS );

= OCHOBHOH (peanu3anusi NMPOrpaMMbl C HCIOJb30BAHHWE IPHEMOB IOHCKA
uHpOpMalUU: yCBOEHHE, mepepadoTka, MpUMEHEHHe, Nepelada 3HaHHM,
¢ukcupoBaHue pe3yabTaToOB);

*  3aKJIOYUTENbHBIN (OLleHKa 3(P(EKTUBHOCTH W 3HAYUMOCTU MPOTPaAMMBbL;
aHallu3 pe3yJIbTaTOB CAMOCTOSITENIbHOM PabOThl, UX CUCTEMATH3AIIMS; BHIBOIBI
O HaIPaBIICHUSAX ONTUMH3AIUH TPY/IA).

YToOBl MpPaBUIBHO OPraHU30BaTh CBOIO CaMOCTOSITENBbHYIO padoTy, HEOOXOIUMO
CTYIEHTY CO3/1aThb YCJIOBHUS JUIsl NPOAYKTUBHOM YMCTBEHHOW JESTEIBbHOCTH.
K ycnoBusM npoJlyKTHBHOCTH YMCTBEHHOU €SI TEIbHOCTH OTHOCSTCS:

* [IOCTETICHHOE BXOXJICHHE B paboTy;

*  BBIJICP)KMBAHUE WHAWBUIYyAIBHOTO pUTMa, TeMIla pabOTBl M pa3Mmepa ee
HCTIOJTHCHMUS,

* [PUBBIYHAS MOCJIEIOBATEIIBHOCTh U CUCTEMATUYHOCTh JICSITEIbHOCTH;

* [paBWIBHOE YE€pPEIOBAHKUE TPy U OTAbIXA.

CryzieHTy Ba’)KHO MIOMHUTb:

= OT/BIX HE MpeAroiaracT MOJHOTO 0e31eUCTBUS, OH MOXKET OBITh JIOCTUTHYT
IIEPEMEHON  JIET1a;

* CMEHY IIepro/I0B pab0OTOCIIOCOOHOCTH B TeueHue AHs. Hanboee miogoTBOpHO
JUTSL 3aHATHS yYMCTBEHHBIM TPYIOM yTpeHHee BpeMs ¢ 8 g0 14 dacos,
MakcuMalibHasi paboTocrnocoOHocTh ¢ 10 10 13 vacos, ¢ 16 1o 19 gacos, ¢ 20
110 24 4acoB;

= coOimoeHue nepepsiBoB uepe3 1-1,5 yaca nepepsibl o 10-15 muH, yepes 3-
4 gaca pabotsl nepepsiB 40-60 MuH;

* YTOOBI BBIMOJHUTH BECh OOBEM CAMOCTOSITENIBHONW pabOThI MO MpeaMeraM
Kypca, HEOOXOJIMMO CHUCTEMATUYECKU 3aHUMAThCA MO 3-5 4acoB €XEIHEBHO,
JKEJIATeNIbHO B OJTHU U T€ K€ YacChl, P YE€PEAOBAHUH 3aHATHI C TIEpEephIBAMU
JUTSL OTIBIXA;

" [eJIECO00pa3HO €XEIHEBHO paboTarh HE Oojee 4YeM Haa JBYMS-TpeMs
JTUCIUTIIMHAMY, HaYWHAs CO CPEAHETO MO TPYIHOCTH 3aJaHMs, MEePeXoas K
O0onee  CIIO)KHOMY, HAmOCHEAOK OCTaBMB JITKYIO  4YacTh  3ajaHus,
TPEOYIOITYIO OO0JIBIIIE ONPEEIEHHBIX MOTOPHBIX JICUCTBUH.

HTak, caMOCTOSITeNIbHbBIE 3aHATHS MOTPEOYIOT MHTEHCUBHOTO YMCTBEHHOTO TPY/a,
KOTOpPbIA HEOOXOAMMO HE TOJBKO MPaBUJIBHO OpPraHu3oBaTh. i1 onTUMaIbHOM



OpraHu3allid CaMOCTOSATEIHLHON PabOThl CTYJIEHTY PEKOMEHIYETCS COCTABJICHHE
JMYHOTO paclucaHusi, OTPAXKAIOIIET0 BpEeMs U XapaKTep 3aHATUH (TeopeTuYecKui
Kypc, NOpaKTHUECKHE 3aHiATHUsi, Tpaduyeckue paboThl, UYTEHHE JUTEPaTyphl),
nepepbIBbI HA 00€, YKUH, OTIbIX, COH, TPOE3 U T.1.

JlesTenbHOCTh CTYJEHTOB 1o dopmMupoBaHuUio HaBBIKOB

y4eOHOM caMOCTOSITENHHON pabOTHI. Kaxnaplii  CTYIEHT  CaMOCTOSITEBHO

OMPENIEIIAECT PEKUM CBOEH CAMOCTOSITEIbHON PaOOTHI.

B mpouiecce  camocToATenbHOW — paOOTBHl  CTYAEHT NPHUOOpETacT  HaBBIKU

caMOOpraHU3allii, CaMOKOHTPOJIS, CaMOYyMpaBleHUs, caMmopediekcun U

CTAHOBHUTCSl aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM Y4e€OHON esITeIbHOCTH.

B nporiecce camocTosTeIbHOM pabOThI CTYJEHT AOJIKEH:

* OCBOMTh MMHMMYM COJIEp>KaHHs, BHIHOCUMBIM Ha CAMOCTOSITENIbHYIO PaboTy
CTYJIIEHTOB U MPEIJIOKEHHBIM mpernojaBareneM B cooTBeTcTBUU ¢ DI'OC
BBICIIIETO
npodeccuoHanbHoro oopazopanus (PI'OC BIIO) no naHHON JUCHUIUIMHE,

* [UIAHUPOBATh CAMOCTOSATEIBHYI0 pabdOTy B COOTBETCTBHM C Tpadurom
CaMOCTOATENBLHON padOThI, MPEIJIOKEHHBIM IIPENOJaBaATEIIEM;

* OCYILIECTBISITh CAMOCTOSITENbHYIO pPabOTy B OpraHU3alMOHHBIX (dopmax,
IPEeIyCMOTPEHHBIX YU€OHBIM IUIAHOM M paboveil mporpaMMon NpernoiaBaTess;

* BBINOJHATH CAMOCTOSITENIbHYIO Pa0OTy U OTUHUTHIBATHCS MO €€ pe3yibTaTaM B
COOTBETCTBUM C rpaMKOM IpPEICTaBICHUS PE3yJIbTaTOB, BUJAMHU U CPOKaMHU
OTYETHOCTH 110 CaMOCTOSITENIbHOM paboTe CTYACHTOB;

*  HCHOJb30BaTh JUII CaMOCTOATEIBHOM pabOThl METOAWYECKHE IocoOus,
yueOHbIe MOCOOMs, pa3pabOTKU CBEpX MPEIJIOKEHHOro MpernojaBaTesieM
NEPEYHS.

10.MeToauuyeckue peKOMeHIaAUMH ISl TPenoiaBaTeJis

B mepByro ouepens HEOOXOAWMO ONMUPAThCA Ha JACHCTBYIONIIYIO pabodyro
IporpaMMy IO JAUCHUUIUIMHE, B KOTOPOW 00s3aTEeNbHO JOJIKHBI OBITh OIpEEICHbI
KOJIMYECTBO M TEMATHKA MPAKTUYECKHUX 3aHATUN Ha KaXIbIi cemecTp. [{ist Kax10ro
3aHATHS ONpPEAENAIOTCS TeMa, Iellb, CTPYKTypa U coaep:kanue. Mcxons U3 HHX,
BBIOMpaIOTCS (opMa MpoBeAeHUsl 3aHATHA (MHTEPAKTHUBHAS, CaMOCTOATENbHAs
pabota, MacTep-Kjiacc, TECTUPOBAHUE U T.JA.) U AUJAKTHYECKUE METOJIbI, KOTOPbIE
Ipu ATOM NPUMEHSET MpenojaBaTeiab (MHAUBHUIyaldbHas paboTa, padoTa Mo
rpynmnam, aenoBas urpa u mpod.). LlenecoobpasHocTs BbIOOpa mpenojaBarenemM
TOTO WJIM MHOTO METOJa 3aBHCHT, IJIaBHBIM 00pa3oM, OT ero 3(pQeKTUBHOCTU B
KOHKPETHOM cutTyanuuu. Hampumep, eciu mnpenogaBaTelb CTaBUT —3adady
OTTAaYMBAHHE MPAKTUYECKOTO HAaBbIKA IPU OCBOEHUM CIIOXKHOM TEMBI, TO
MIPOBOJAMTCSL MacTep-KJIacC ¢ JIMYHOW JASMOHCTpAIleH BBITOIHEHUS padoThl. J[is
TPYJOEMKHX II0 BPEMEHM W PYTHHHBIX OINepaluid 3ajad cjiaeayeT IPOBOJIUTH
POJIEBYIO UT'PY C KOJUIEKTUBHBIM YYaCTUEM CTYJICHTOB.

Oco0oe BHUMaHUE CIENYET YACIUTh XPOHOMETPAXKY 3aHATHS, T.€. BHIICICHUIO Ha
KKJBIA 3Tal 3aHATUSI ONpeAesi€HHOTro BpemeHu. Jis mpenogaBatess, 0COOEHHO
HAUYUHAIOLIETO, YPE3BBIYAWHO BAXHO MPUIACPKUBATHCS  3aILNIAHUPOBAHHOTO



xpoHoMmeTpaka. Eciu aToro He yna€res caenath, TO MPENoaaBaTeNio HE00X0IMMO
POAHAIN3UPOBATh XOJ 3aHATHUA WM, BO3MOXKHO, BHECTH HM3MEHEHHUS JIHOO B €ro
CTPYKTYpY, 1100 B (OpMy €ro MpoBeICHUSI.

Heo0xoaumMocTh MIaHUpOBaTh U aHATU3UPOBATH YUeOHO-BOCITUTATENBHBIN MPOIIECC
B JMJIAKTUYECKOM, TICHXOJIOTHYECKOM, METOJAMYECKOM acleKTax C Y4eTOM
COBPEMEHHBIX TPeOOBAaHUHM K MpenojaBaHHIO O0yCIaBJIMBAaeT, B CBOI O4YEpelb,
HE00X0MMOCTh 000CHOBAHHOTO BbIOOpa 3((HEKTUBHBIX METOI0B, GOPM U CPEICTB
oOy4deHusi, KOHTPOJS pEe3ylbTaTOB YCBOEHHUS CTYACHTaMHU MPOrPaMMHOTO
MaTepuaa.

[IpenomaBaremo  BO3MOXKHO  MCIOJB30BaTh  MakKCHMaJIbHO  3(D(PEKTUBHO
pasHooOpa3HbIe (HOPMBI, METOJIBI M CPEACTBA OOYYCHHS TOJIBKO B COOTBETCTBHH C
MOCTABJICHHBIMH ¥ CIUIAHUPOBAHHBIMM KOHKPETHBIMH IICJISIMH, M 3a/JauyaMH.
Pa3pabaThiBaTh KaueCTBEHHBIN JUAAKTHUYCCKUNA MaTEepHal U HATJISTHBIC TTOCOOUS ¢
METOMYCCKIMH PEKOMEHIAITUSMH 110 UX MPUMEHCHHUIO Ha 3aHATHSIX MOYKHO TOJIBKO
B TOM CJIy4ae, €Clid 3apaHee OMpEeeCHBI eI W 3aJadyd Kak I BCEro Kypca
JVCHIHILIAHBL, TaK U I KaXXJ0TO OTACIIBHOTO 3aHTHS.

[IpenomaBatens JOMHKEH CHCTEMATHYECKH MPOBOJINTHh CaMOAHAIN3, CAMOOIICHKY U
KOPPEKTUPOBKY COOCTBEHHOW [EATECILHOCTH Ha 3aHATHAX, pa3pabaThiBaTh U
MIPOBOJIUTH JUATHOCTUKY VISl OTIPECIICHHSI YPOBHS 3HAHWUN M YMEHUN CTYJICHTOB,
pa3pabarpiBaTh U PEATM30BBIBATH IPOTPAMMBI JISI HHAUBUIYAIbHBIX M TPYIIIOBBIX
dbopm paboOTHI C Y4ETOM CIIOCOOHOCTEN CTY/ICHTOB.

O0s13aTeIbHO HYXKHO HM3y4YaTh JUYHOCTH CTYJICGHTA M KOJUICKTHBA 00ydYaeMbIX B
I€JIOM, C IEIBI0 TUArHOCTHKH, TPOSKTUPOBAHUS U KOPPEKITMU UX MTO3HABATEIbHON
JEATEIIbHOCTH Ha MPAKTUYECKUX 3aHATHAX M0 JTUCIHUILIHHE.

OCHOBHBIM  yCIIOBHEM Y4E€OHO-METOIUYECKOTO OOCCIEeUEHUs] MPAKTHICCKUX
3aHATUN 110 TUCITUILINHE SBIISICTCS HEMPEPBIBHOCTH TICUXO0JIOTO-TICAArOTHYECKOTO U
METOJMYECKOT0 00pa30BaHUs MPEMOaBaTeIs, B3aUMOCBS3h MTPAKTUKH C CUCTEMOM
W3YYCHUS CTYJICHTaMW HOPMATHBHBIX YUCOHBIX NUCIMIUIMH U KypCOB IO BBIOODY,
JMAIONMUX ~ TEOpEeTHYeCKoe  OOOCHOBaHWE  MPAKTHYECKOW  JCATEIHHOCTH,
MO3BOJISIONINX OCMBICIMBATh M COBEPIICHCTBOBATH €€ C IO3MIIMH HAYYHOTO
aHaM3a.



[Ipunoxenue 1.
CTpyKTypa U cofep:kaHue TUCHUNIINHBI « UHKeHepHasi KOMIIbIOTepHas rpa¢guka» B NepBOM ceMecTpe M0 HANPABJIEHUIO

NOATOTOBKH
27.03.04. YnpagJieHue B TEXHUYECKHUX cHUCTeMaX, Npopuiab «Kubdeppuzndeckue cucTeMbi»
(0axaaBp)
Paszpnen H Buae! yueonoii padorsl, Buael camocrosTeLHOI padoThI DopMbI
e BKJIIOYASI CAMOCTOATEJIbHYI0 CTYJACHTOB aTTecTanuu
I padoTy CTY/IeHTOB 1
d ¢ TPYA0EMKOCTh B 4acax
el ™ /C | Jlag | CPC | KCP K.II. | PI'P | Pedepa | Koan €] 3
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Hauepmamenwvnasn zeomempus u KoMnvlomepnas zpaguxa

1. BsenenueroMeToapl NpPOEUUPOBAHUS: LEHTPAIBHOE,
napajuiesIbHOE. [Honyuenue OpPTOTOHAJIbHBIX MIPOEKIIMA
MPOCTPAHCTBEHHBIX OOBEKTOB Ha TPUMEpPEe IMPOCHUPOBAHUSA
napajuiesienuIesa. [IpoeunupoBanue TOYKH (BepIIMHBI
nmapamienenunena). llpeaMer W KpaTKuii  O4YepK pa3sBUTHSA
umKkeHepHod — rpaduku.  CraHpgaptusamust  Kak  (akrop,
CMOCOOCTBYIONIUN pa3BUTHIO HAYKW W TexHUKU. Exgmnas Cucrema
Konctpykropckoit lokymentanmun (ECK). Ee Ha3zHaueHwue,
CTPYKTYpa H  cojepxaHue. TpeOoBaHMs, NpenbsBIsEMbIC
Crangapramu ECKJ] x cocraBiieHHIO 1 0DOPMIICHHIO YepTEKEH.

=
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2. IlpoeuupoBaHue MpsAMOM JMHMM M e€e OTpe3ka. Bsaumuoe
MoJIoKeHne MPAMBIX. O MPOEKIHUAX IUIOCKUX YIiioB. IImMOCKOCTB.
I'maBHbIe JuHWUK TUIOCKOCTH. OCHOBBI paboThl B cucteme Autodesk
Inventor. . OcHoBEI MonenupoBaHus aeTaneii. O630p BO3MOKHOCTEH

cucremsl. UaTepdeiic. Cozmanne mapaMeTpruuecKoro 3CKu3a.




3. TlonoxeHWe IUIOCKOCTH OTHOCHTENBHO IUIOCKOCTEH
npoekuuid. [lepeceuenne mpsimoit ¢ 1uiockocThio. [lepeceduenue
IByx Tuiockocted .[lapamnensHOCTP W NEPHEHOMKYISPHOCTH
OpAMOM W IUIOCKOCTH W ABYX IDIOCKocTed. OOmme mpaBmia
BBINIOJTHEHHS YepTexel. dopmartsl nucToB yeptexeid, OCHOBHBIE 1
JOTIOJIHUTENbHBIE (opMaThl, MX 00pa3oBaHHME W O00O3HAYCHUE.
OcHOBHas HaJKCh U ee pacnonokenue Ha Gopmare nmucra (OCT
2.301-68). MacmraOb1 n300pakeHH 1 X 0003HAUCHUE HA YePTEHKE
B OCHOBHOM Hajgnucu u Ha nose yeptexa (TOCT 2.302-68). Jlunuu
yepTexa. THIbl TMHUNA, X HAUYCPTaHUEC W OCHOBHBIC Ha3HAYCHUSL.
TonmyHa BceX THUMNOB JIMHUI IT0 OTHOIIIEHHIO K CIUIOIITHOM TOJICTOH
ocaoBHo# muHNN (OCT 2.303-68).1pud e yeprexnasie. TUIB 1
pasmepsl mpudTa. lupura OykB w TonmuHa JWHUH mpupra
('OCT. 2.304-81).OcHoBHasi Hagnuch (YIJIOBOW  IITaMII),

coJiep>KaHue U MOPsIoK ee 3anonHeHus Ha yeptexax ([OCT 2.104-
2006).

5-6

Nel

4. MHororpanHuku. Ilepeceuennie MHOrOrpaHHHUKA IIOCKOCTBIO.
Ilepeceuenue npsaMoil TMHUM C MHOTOTpaHHUKOM. B3aumHoe
nepecedeHre MHOTOIPaHHUKOB. [IprMeHeHue crocotos
npeoOpa30BaHMs YepTerka Ui ONpeiesieHNs H.B. pEodep, rpaHei,
YTJIOB, CEYeHNI MHOTOTpaHHKKA. [l0OaBIeHNEe U peJaKTHPOBAHHUE
reOMEeTpUYECKUX 3aBUcHMOocTel B Autodesk Inventor.
PenaxtupoBanue pasmepos. Co3naHue MaCCHUBOB Ha ICKU3E.
Co3znaHne 3CKU3HbBIX OJIOKOB.

7-8

5. CnocoObl mpeoOpa3oBaHUS 4YepTexka: IepeMeHa IUIOCKOCTEH
MPOEKLIMIT; BpallleHne BOKPYT OCeH MepreHJUKYISIPHBIX K INIOCKOCTSIM
IpoeKImii (mpogomkenue). Pa3sséprka.

N3obpaxkenuss — Buabl, paszpesbl, ceuenus (FOCT 2.305-2008).
OCHOBHBIE TIOJIOXKEHHS M ONpeleieHHs. MeTox npsMOYToJIbHOTO
NPOCIUPOBAHMSI — OCHOBAa COCTaBJCHHS 4depTexed. Busl
ConepxaHue ¥ ONpeJeleHWEe BuAa. [ JIaBHBIM, OCHOBHBIE,
JIOTIOJTHUTEJbHBIE U MECTHBIE BHIIBI, MX OIIPEEICHUE U PAcIIOI0KEHHE
Ha uyeprexke. OOO3HAUCHNE JOMOJIHHUTENIBFHBIX M MECTHBIX BHJIOB Ha
yepTexe. Paspesbl. OmpexeneHne u colepkaHHe paspesa.
Kiaccudukaims pa3pe3oB B 3aBUCHMOCTH OT IOJIOXKEHHS CEKyIIen
IUIOCKOCTH OTHOCHTENIbHO T'OPU30HTAJIbHOW IIOCKOCTH TPOEKINI
(ropu3oHTalIbHBIE, BEPTHKAJIbHbIC, HAKJIOHHBIE), OTHOCUTEIBHO JUIUHBI
1 BBICOTHI IIpeiMeTa (MPOA0IIbHbIE, ONIEpEYHbIE), OT YUCIa CEKYIIHX
IUIOCKOCTEH (TIpocThie W CIIOXHBIE). PacronoxeHne u 00o3HaueHHE
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pa3pe3oB Ha yepTexe. MecTHble pa3pes3bl. CoeilMHEHNE YacTH BUAA U
YacTH COOTBETCTBYIOIIETO pa3pe3a M HX pasJeleHHe Ha 4YepTexe.
VYcnoBus, obecriednBaOUe BO3MOXXHOCTD COCTUHEHUS MOJIOBHUHEI
BHZA W TOJIOBUHEI pa3pe3a. Cedenns. OmnpenencHne U coepikaHme
CEUCHHUS.

6. KpuBble IuHMM U TOBEpXHOCTH. [loBepXHOCTH OOINEro BHUjA.
[ToBepXxHOCTH BpaIlICHUs: UIHHID, KOHYC, cepa, Top. [loHnManue
omoBemeHni 3ckm30B B Autodesk Inventor. Cozgarne 3D-reomeTpui:
mapamMeTpuIecKas TBEPIIOTEIbHAS MOJIEITb. BrigaBinBanue.
VYcTaHOBKa MaTepualia u IBETa.

7. B3zanMHoOe mepeceyeHue KpHUBBIX MOBEpXHOCTEH. B3anmuoe
nepecevyeHre COOCHbIX MMOBEPXHOCTEH BpallleHus: IpUMeHeHue cdep ¢
MOCTOSIHHBIM IIeHTpoM. OO0o03HauYeHHs TpaduyecKhe MaTepHajoB H
npaBuia ux HaHecenust Ha deptrexax (ITOCT 2.306-68). Hanecenue
IITPUXOBKU B pa3pe3ax u ceueHwsx. Hanecenme pasmepo (I'OCT
2.307-68). Csemenms 00 OCHOBHBIX TpcOOBAaHMAX H IPaBHIAX
HAHECCHHUS Pa3MEpPOB pacCMaTPHUBAIOTCS BEIOOPOYHO B 3aBHCHMOCTH
OT 3TAaNoB BBHINOJIHEHUS rpadudeckux padoT. OCHOBHBIE TTOJIOKEHUS
no cbeMke 5cku30B.  Omnpenenenue dScku3a.  TpeOGoBaHus K
BBINIOJIHEHUIO 3CKM3a. PeKOMeHAaluu 1o TMOCJ]eN0BaTeIbHOCTH
BBITIOJTHEHHS 3CKU3A.

14
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8. [ToBTOpHOE HCTONB30BaHKNE TeoMeTpHH 3cku3a B Autodesk
Inventor. CBsi3b ¢ TaHHBIMH APYTUX 3CKU30B. Co3/1aHNE 3JI€MEHTa
BpamteHus. Coznanue syeMeHToB casur. Mcmonbs3oBanne
npuMHATHBOB. [lo6aBieHue conpspkeHus. JlobaBienue CKpyriIeHHH.
Jo6asnenne acok. Pazmemenne oreepctuii. CozgaHue KpyroBoro
MaccuBa. Pa3mernienne oTBepCcTHii Mo 3cKnu3am.

15-
16

9. PazbemHble coenuHeHus. Pe3bOoBble M3IENUs U HX
coemuHenust. M3o0paxenne n obo3nauenne pe3sd (FOCT 2.311-68).
T'OCT 2.315-68. Buasl pe3pb: Merpuueckas, AOWMoOBas, TpyOHas,
KOHUYECKasl, TpalelenianbHas ¥ CleluajbHas. DJIEeMEeHThl pe3b0:
JUTMHA TIOJHOTO Ipoduis pe3sOsl, coern, Haapessl, (Gacku, IPOTOYKH.
Kpenexnple w3nmenus: OONTHl, NIMHAIBKH, Talku, maioOel. Mx
M300pakeHNEe Ha 4YepTeke M 0003HaueHHWe B OCHOBHOW HaJIHMCH U
crnienudukanyy.

O63opHas nexus. Odopmiienne rpagudecknx padbot. ITonroroska k
3a4ery.

17-
18

Hrtoro
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36




[Ipunoxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCHUICKOM ®EJEPAILTAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[DKETHOE OBPA30BATEJIbHOE YUPEX/IEHWE BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKHUM NOJIUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHMI1 IOJUTEX)

Hanpagsaenue noaroroBku: 09.03.01 «MudopmMaTnka u BBIYMCIUTETbHAS TEXHUKA
Ipopuniab «Kudbeppuzndeckue cucTeMbI»

@opma obyuenus: ouHas

BI/II[ HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH: HAYUYHO-HUCCIEA0BATEIIbCKAA; IIPOCKTHO-KOHCTPYKTOPCKAA,
KOHTPOJIbHO-aHAJIUTHYCCKAA, OPraHu3allMOHHO-YIIPABJICHUCCKAs; SKCIINTyaTallMOHHAs.

Kadgpeopa: «Huircenepnoii zpagpuku u KomnovomepHozo Mooeauposanusy)

@OH/I OUEHOYHBIX CPE/ICTB
110 JTUCHHUITVINHE

«Hnowcenepnan Komnovromepuas zpaguxa,
Cocras: 1. [lacopT poHIa OLEHOYHBIX CPEICTB
2. OnucaHue OlIEHOYHBIX CPE/ICTB:

BapHaHT OWJIeTa K 3a4eTy,
oOpaserr paboueii TeTpaau,

BapHaHTHI KOHTPOJILHBIX paboT

BapuaHThl PI'P,
BapHaHT 3aaHus rpoBoro npoeKTUpoOBaHUS,
nepevyeHb KOMITJICKTOB 3aaHUH.

Mockea, 2022 o.



MOKA3ATEJ/Ib YPOBHAA C®OPMUPOBAHHOCTH KOMIIETEHLIUHA

Tab6muna 1

NuxeHepHass koMnblOTepHasi rpadpuka

09.03.01 «MudopmaTuka u BbIYUCIUTEIbHAS TeXHUKA» [Ipoduib «Kubeppusnueckue cucreMbn»

B nporiecce ocBoeHUs JaHHON AUCHUIUIMHBI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CIICAYIOIINE
npogecCHOHATbHbIE KOMIIETCHIIMH:

KOMIIETEHIIMHN
TexHoJiorust ®opma Crenenu ypoBHeii
WH- POPMY.INPOBK Hepeqeﬂb KOMIIOHCHTOB (l)OpMHpOBaHI/IH OLCHOYHOTI0 0CBOCHUA KOMl'[eTeHIII/Iﬁ
EKC | A .
A KOMIIeTeHITH I cpeacrpa**
OIIK — | CrocoOHOCTBIO 3HATB: OCHOBHbIE TpeGoBanust ECKJI, eIy, Bazoselii yposens
2 HCIIONB30BATL BO3MOKHOCTH coBpeMeHHBIX CATIP, IIPaKTHYECKHE HII, - CocO0OeH HCIONIB30BaTh
NpaBHJIA CO3AAHHS PYYHBIX SCKU30B I 3aHATHS, K/P, COBpEMEHHBIE HH()OPMALOHHO
COBPCMCHHBIC . CaMOCTOSTENbHAS PT, — KOMMYHHKAIOHHBIE
KOMIIBIOTEPHBIX MOJENEH. 5 PIP
aboTa. , TEXHOJIOTHH B CTaHJApPTHBIX
MH(OPMAIHOHHbIC YMeTh: HCIIOJIb30BAaTh COBPEMEHHBIE P P
TeXHONIOM N u | camp Y4eOHBIX CUTYalHAX.
AL peIICHIA 3az[ai{ IloBbIlIEHHBIH YPOBEHb
nporpaMMHBbIC KOHCTpYUpOBaHUA U pacueTa. - CI0COOeH MPHMEHSITh
cpeicTBa, B TOM BJIAIETH: MCTOJAaMU TBEPAOTEIILHOTO HOPMATHBHO MPABOBBIC aKThI B
S — MOJIETIMPOBAHUS U IEHEPALUU YEPTEXKEH, HpoQecCHOHANBHOI
peBepc UHKUHUPUHTA U PYYHOTO JeSITeTbHOCTH.
OTCUYCCTBCHHOI'O SCKU3UPOBAHHSL. ba3oBblii ypoBeHb
IIpOU3BOACTBA, IIPpU JIEKIINH, 4008 - CIIOCOOEH KCII0Ih30BaTh
IIPaKTHYECKHE K/P, tpeboBanuss ECKJ] B
peHICHUN 3aga4
3aHATHUA, PT, CTaHJIApPTHBIX Y4EOHBIX
HpO(b@CCI/IOHaJ'IBHOI/I caMOCTOsITeNTbHAst PI'P, CUTYaLUsX.
JIESITENTbHOCTH pabora. IloBbIlIEHHBII YPOBEHb
- criocobeH 0hopMIITH
MIPOEKTHYIO U pabouyro
OIIK — | CnocobHOCTBIO 3HATh: METOAbl pa3paboTku paboueit TEXHHYECKYIO JIOKyMCHTALHIO B
9 0CBauBaTh METOIUKHU HpoeKTHoﬁ u TEXHOJIOTUYECKOU COOTBETCTBUH C HOPMATUBHEIMU
UCITOJIb30BaAHHSI AOKYMCHTALHH, FOKYMEHTAME.
yMeThb: MIPUMEHATD METO/IbI
IIPOrPaMMHBIX
TBEPAOTEJIBHOIO  MOJEIUPOBAHUSA IS
CpeacTB AL reHepaluu YepTexen;




peLeHus
MPAKTUYECKUX 3a7a4

BJaJeTh: CII0OCO0aMH TIOCTPOCHHUS U
YMEHHEM YTEHUS YepTexer o0mero Buaa
pa3IMYHOTO  YPOBHS  CIIO)KHOCTH U
Ha3HAYCHUS.

**- CoxpaiueHus: (opM OLIEHOUYHBIX CPEACTB CM. B IpuiiokeHHH 2 K PII.




Ilepeuensv oyenounvix cpeocme no oucyuniune «MUuixncenepuas komnvlomephnas

cpaghukar

Ne OC

HaumeHoBaHue
OLICHOYHOI'O CPENICTBA

Kpartkas xapakTepuctrka
OLIEHOYHOI'O CPEJCTBA

[peacTaBieHne ONEHOYHOTO CPEACTBA
B ®OC

DK3aMeH, 3a4eT,
muddepeHIrpo-
BaHHBIII 3auet (D)

Kypcossie (3aueTsl,
aud¢. 3a4eThl) N0 BCeH TUCHUIUINHE

OK3aMCHBI

WIH €€ 4YacTH MpPEeCcieoyloT Lelb
OLICHUTHh PaboTy CTyJeHTa 3a Kypc
(cemectp),
TEOPETUYCCKHUE 3HAHUS, MPOYHOCTH

TMOJYYCHHBIC

uXx, pas3BuTHE TBOPYECKOTO
MBIIIJICHUS, IPHOOPETCHNE HAaBBIKOB
CaMOCTOSATENILHOW PabOTHI, YMEHHE
CHHTE3UPOBATh IIOJTy4YCHHBIC 3HAHUA
U TPUMEHATh HMX K PEHICHHUIO

MMPpaKTUYCCKUX 3aJad.

OO0pa3sipl 3K3aMCHAITHOHHBIX
OMJIETOB.

KonrponbHas padora
(K/P)

Cpeactso MIPOBEPKU yMeHUI
TIPUMEHSATH TTOyICHHBIC 3HAHUS IS
pemieHust  3amadq

THIIA 10 TEMC HUJIA pa3acity

OIIPEACIICHHOI'O

OO6pasibl KOHTPOJIBHBIX 3aJaHUI

Hrposoe
IIPOEKTUPOBAHUE
(MIIT)

Hrposoe MPOEKTUPOBAHUE
(KOoHCTpyHpOBaHUE,
METO/IHK)
TperoIaraet
HCCIIeIOBATEIIHCKOMH,

nim MeTO,HH‘IeCKOﬁ

pa3pabotka

HaJIn4ue
HMHXEHEPHOU

npoOJIeMbl WM 3aJa4yH, pa3jeieHue
Y4aCTHUKOB Ha HeOombIINe
COPEBHYIOIIHECS

pa3paboTKy AMH

[PYIIIbI u
BapHaHTOB
pelIeHnsT OCTABICHHOM TPOOIEMBbI
(3anmaum),
3aKITIOYUTENBEHOTO

IIPOBEJICHUE

3aceaHus
9KCIIEPTHOTO COBETa, Ha KOTOPOM
Tpynnsl  IMyOJIMYHO
pa3paboTaHHbIE

3alIUIIAIOT
BapHAHTHI
petieHnid. YueOHble el U CUCTEMA
OLCHKHU OCATCIBHOCTU B OCHOBHOM
OpI/IeHTI/IpOBaHBI Ha Ka4yeCTBO
BBITIOJTHCHU S KOHerTHOFO HpOGKTa
U TPEACTABICHHUS  PE3yJbTaTOB

MIPOCKTUPOBAHUSA.

OO0pas3err 3a1aHusT HA UTPOBOE
MIPOEKTHPOBAHUE




Pabouast Terpanp
(PT)

JnmaKTHaecKuit KOMIIJIEKC,
TpeHa3HAYCHHBIN s
CaMOCTOSTEITFHON paboThl

00yYaromerocss M IMO3BOJISIOLIHIA
OLICHMBAaTh YPOBCHb YCBOCHHS UM
yueOHOro MaTepuana.

Ob6pa3zers paboueii TeTpaan

PacuerHo- rpaduueckas
pabora
(PI'P)

Cpenctso yMeHui

NPUMCHATH IMOJYYCHHBIC 3HAHUA 11O

MIPOBEPKHU

3apaHee OMPENCICHHOW METOJIHKE
JUTSL pELICHUs 33124 WK 33JaHuil 110
MOJIYJTIO WITH JUCUHIUIHHE B I[ETIOM.

OO0pa3zerr 3a1aHwiA AJ1s1 BBITTOTHEHUS
pacueTHO- rpadUIecKoi padoTHI

PabGouass Tterpanp

CTpaHUIA C 3aJJAHUSMHU.

Oo6pasen Pa6oueii Terpaau (OITK-2).

«METOJIMYECKHE YKa3aHWsd M YCJIOBUS 3aJad IO Kypcy
HayepTaTrelbHOM reoMerpum». B Meroandeckux yka3aHUsX NPHUBEACHBI BOIPOCHI H
YCIJIOBHS 3a7ja4 110 OCHOBHBIM pa3jiejiaM HauepTaTeabHON reomeTpun. Matepuan u3iioxeH
M0 MPUHIHUITY OT IPOCTOTO K CIOXKHOMY, YTO 00€CIIEUMBACT JyUIllee OCBOCHHE MpEeaMETa.
JlaHHbIe yKa3aHUs TO3BOJSIOT MOBBICUTh AKTUBHOCTH CTYIEHTOB, COKpPAaTUTh 3aTpPaThbl
BPEMCHH, CBSI3aHHBIC C BBIYCPUMBAHHEM TpadUUICCKOM YacTh ycioBui 3amad. ComepKuT
117 nmnmoctpaumit Ha 52 crpaHuuax. Huke mpencraBiieHbl TUTYJIBHBIA JIMCT U OJHA

MIHHCTEPCTBO OFPA30BAHIS M HAVKH
POCCHICKOH $EJEPAIHH

denepansHoe TocyAapCTEEHHOE (HOLKETHOE 00paz0BaTEIEHOE yIpek/IeHHE

EEICIIETO NpodecCHOHATEHOTO 00Pa30EaHEA

«MOCKOBCKHII TTOJMTEX

Kageapa «MmxerepHad rpadHka H KOMIEIOTEPHOE MOJETHPOEAHHE

Omobpeno

METOZHYECKOH KOMHECCHER
oOIMeTEXHHMECKEX JHCIHINIHE

METOIJHYECKHE YKA3ZAHHWA H YCJIIOBHA
3AIAY IO KYPCY HAUEPTATEJIBHOH

TEOMETPHH

Tlog peaasarEed
npodeccopa 3. M. PazmyarHA

CTypeHT

pynna

MOCKBA 2017




Puc.1. Tutynwnsiii muct Paboueit TeTpaan

- 30 -

KpuBble NOBEPXHOCTH

95 ChopMynApyATE NPAIHEK NPHHAANEWHOCTH TOUKK NOBEPXHOCTH,

96, nﬂCTpDHTb HEQOCTAKWME NPOEKUAN TOYEK, NEMALLMY M3 JALAMHEX NOBEPXHOCTAY, colinicgan
YCNOBWA BHANMOCTH .
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Puc.2. Jluct ¢ 3ananusimu PaGoueit TeTpaam.



BapnaHT oujiera AJIF 3a4eTa

MUHUCTEPCTBO OBPA30BAHNS U HAYKH POCCUNCKON OEJIEPALINN
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJIXKETHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICILIEI'O
OBPA30BAHU
«MOCKOBCKHH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM TOJIUTEX)

§

®axyneTeT ba3zoBeix komneTeHnni, kapenpa «mkenepHas rpaduka ¥ KOMITBIOTEPHOE MOJISITPOBAHUE)
Jucrummmaa MmkenepHass KOMITbIOTepHast Tpaduka

O6pasosaremsras nporpavma 09.03.01 « MH(pOpMaTHKA U BLIYMCIUTEIbHAA TEXHUKA)
Hpopuias «Kudeppuznyeckue cucTeMbi»

Kypc 1, cemectp 2
BWJIET Ne 114
1. PemmuTs geTsipe rpaduyaeckue 3amaun u3 3amanus Ne 114 .

2. JlaTp TeopeTHuecKkoe 00OCHOBAaHHE MOITYUYECHHBIX PE3YJIBTATOB PEILICHHUS.

VTBepixkaeHO Ha 3aceaHnun Kadeapbl
3aB. kadenpoit



/ buner 114

1. MNMoctpouts npoekunn touxku C,
npHHALICKAUCH 1psMOoit ABu yiaaicHHO#M
OT TOPU3OHTAILHON IJIOCKOCTH 1TPOCKUMI
Ha 20 mm.
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2. Moctpouts npoekuun npsamoit MN,
NPHHALICKALICH IIOCKOCTH, 3a1aHHOI
napauicabHbiMK psimbivu AB u CD.

¢

) \d'

on

\b'

X
b
d
a
m o
c

3. Onpenenurs pacctosHue ot Toukn K
70 TIOCKOCTH TpeyroibHuka ABC
{la'b'] |l x }, u noctpouTs NpoekuHk oT-
pe3ka, UIMEpSIONIero 370 PaccTosHKue

(=

4. MMocTpOUTb NPOSKUMIO NMHUK nepece-
YeHHS LMIWHAPHYECKHX NOBEPXHOCTEN Bpa-
meHns. OcH UHAHHAPOB NEpecekaloTcs 1
napamie/ibHbi PPOHTATLHOMN TIOCKOCTH
NPOCKLMiL.

%)

lo

Puc.3. 3amanue Nel 14 x Gurery.



Bapuant KonTpoJibHoii padoThl « AH:KeHEepHAasi KOMIIbIOTEPHas rpaguka
(OIIK-6)

[TocTpouTh TpeTuit BUI IpeIMeTa 1o ABYM 3aJaHHBIM €T0 BUIAM.

23




Bapuant PacuerHo-rpadguyeckoii padorsl Nel «MHkeHepHast KOMIIbIOTepPHAasi rpaguKay

(OIIK-6)
1. TIOCTPOMTL MPOEKUMM IHHHH NEPECEYCHHUS 2. T1oCTPOHTb NPOEKLMH NPAMOH, |1_27
JIOCKOCTH, 3a4aHHOM [1ePECCKAIOIIMMHCS Nps- napawicabHoit nockoct H,
MeiMu ABu BC, ¢ 1n10ckoCThIO TPEYroNbHUKA OTCTOSILUEH OT Hee Ha 25 MM M
DEF, cobmiogasi ycioBHSl BUAMMOCTH. nepecekawomei npamoic AB u CD.
b’
dl
L
a '
(e’
X
c d
a

3. Hoctpouts npockiuu Tpeyroasiuxa ABC co ctopoHoit BC, pacnonoxcHuoi
Ha npamoit MN u sepuinHoit A, npuHaexawei npamoii EF. Cropona BC = 60 mm,
a ocHosauue D seicotst AD seant cropony BC B otsowenuu |BD | :[DC| =1: 2.
(MN) napairensHa naockoct V.
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Bapuant PacueTHo-rpadmnueckoii padorsl Ne2 « HkeHepHasi KOMIILIOTepHasi rpadukay
(IIK-7)

[TocTpouts nepeceyeHme IByX MHOTOTPAHHUKOB.
[MocTpouTth MPOoPHILHYIO MPOCSKITUIO 33JaHHBIX MHOTOIPaHHUKOB.
[Toctpouts pa3zBepTKy 60KOBOW MOBEPXHOCTU MUPAMUJIBL.
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Bapuant Pacuerno-rpaguueckoii padorbl Ne3 «MH:KeHepHas KOMIIBIOTepHas rpadguka»
(OIIK-9)

CHsTb 3cku3 ¢ yueOHou monenu. (Puc.4.). BeraepTuTh MOJIENb B IECTH OCHOBHBIX BHJIAX.
[Moctpouts 3D mMonens uznemnus.

Puc.4. ®oto yueGHOI Mozenu.



Puc.5. 3D monens.



Oo6pazen 3aganus «I»
MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUIMCKOI ®EJEPALINN
(DCI[epaIII)HOG rocyaapCTBEHHOC 6IOI[>KCTHO€ 06pasoBaTeanoe YUYPCKACHUEC BBICHICTO 06p330BaHI/I$I
MOCKOBCKHUI NOJUTEXHUYECKUH YHUBEPCUTET
Hanpagsienue noaroToBku:
09.03.01 «WUndopmaTnka U BbIYMCIUTENbHAA TexHuka» I[Ipoduian

«Kubeppusuyeckue cucreMbn»

Kadenpa «CMAPT-TexHOTOTHI

HrposBoe npoekTupoBanue

IO JUCLMIIIIMHE «HH)KeHepHaH KOMIIBYOTCpHAA l"pa(l)I/IKa»

1. Tema: Co3nanue mozesei coopok u anumaiu B CAIIP Autodesk Inventor (ITK-7)

2. Konuenuusi urpsi: Opranuzanusi HEOOJIIIUX COPEBHYIOMIMXCSA TPYII yYalluxcs.
[TocTraHoBKa 3a7a4u 1O CO3/aHUIO MOJIENIEH JeTaiell M1 cOOpPKH, BBIOOPY ONTUMAIILHOTO
CliEHapys aHMMAallUW, BHECEHUIO M3MEHEHUI B KOHCTpYKIMIO. Co3aHNe «IKCIEPTHOTO
COOOIIECTBa» U3 MIPEACTABUTENCH KOMaH/. 3alluTa MPOEKTOB.

3. Owxupaemblii (e) pesyabratr (bI): I[IproOpeTeHHe MNPAKTUYECKUX HABBIKOB
MOJIEJIMPOBAaHUS JeTaied u cOOpoOK, CO3/aHuEe aHMMalWH, (OTOPEATUCTUYHOTO
HU300paKeHHUS.

Kpurepum ouenkmu:

- OLIEHKa «OTJIMYHOY BBICTABIIAETCS CTYJEHTY, €CJIM OH aKTUBHO Y4acTBOBAJ B
paboTe KOMaH/Ibl, IPOSBIISI MHUIMATUBY, Y4acTBOBAJI B paclpeAeIeHUH 3aay, BHEC
HECKOJIBKO CYIIECTBEHHBIX MPEIOKEHHUH 110 BHIITOJIHEHUIO [TOCTABJIEHHON 3a/1a4un, 0e3
OLIMOOK BBIITOJHUII CBOIO YaCTh pabOTHI;

- OILIEHKA «XOPOIII0» BBICTABIISIETCS CTYIEHTY, €CJIM OH aKTUBHO Y4acTBOBaJ B
paboTe KOMaH/Ibl, IPOSBIISI HHUIMATUBY, 0€3 CYIECTBEHHBIX OIIMOOK BHIMOIHUI CBOIO
4acTh pabOTHI;

- OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIISETCS CTYACHTY, €CIIM OH BBIITOJHUII
CBOIO 4acTh PabOThI 0€3 CYIIECTBEHHBIX OLTHOOK;

- OLIEHKA «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CJIM OH HE
CIPaBUJICS C MIOCTaBJICHHOM 3a7auel, T0MyCTUII CYIlIECTBEHHbIE OIIUOKU MTPH
MOJIEIMPOBAHUH, UTHOPUPOBATT KOMAaHIHYIO paboTy.



Oo6pazen 3aganus «IT»
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801. HaumeHnoBanue uznenus - Benmunwv yenosoti. Kunematnueckas cxema rnpuBeiéHa Ha
puc. 8.4, cnenudukanus Ha puc. 8.5.
BenTuiie npeaHasHadeH [1Ji COeAMHEHUs TPYOOIIPOBOIHON CETH C YCTPOHCTBOM.
Bpamenue pykosTku 6 10 4acOBOM WJIM MPOTUB YACOBOM CTPENIKH yepe3 IIMUHJIENID 2
OTKpBIBAET WJIM NEPEKphIBA€T JAOCTYN BOJAbI M3 TojJocTh A cetu B monocth b.
['epMeTHYHOCTH YCTPOMCTBA JTOCTUIAETCSl HAJIMYHUEM MPOKIAIKH 7 U MEHBKOBOIO IIHYpa
10, nmeromiero BO3MOXHOCTh YIIJIOTHATCS BTYJIKOW S5 MPU HABUHUYMBAHUU Taliku 4.

b



Oo6pazen 3amanus «AI»
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O6pazer 3amanus «AI»
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O6paszen 3ananus «UIT»
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IlepeyeHb KOMILJIEKTOB 3aIaHUM.

1. KommuiekT 3axanmnii mo pasneny «Haueprarenbnas reomerpus» (OIK-2):

1.1. KouTpoasHble paOOTEI
Tewma: [lozunronnsle 3anauu, BapuanT 1...30
Tema: Merpuueckue 3anaun, Bapuant 1...30

1.2. PacuetHo-rpaduyeckue paboThl

Tema: Ilepecedenne mactul, BapuasT 1...60

Tema: Merpuueckue 3anaun, Bapuant 1...60

Tema: Ilepecedyenne KpuBOJIMHENHBIX TOBEpXHOCTEH, BapuanT 1...90

2. Komnuiekr 3apannii no pazaeny «An:xenepHasi rpagpuka» (OIK-9)
2.1. ITpoekimoHHOE YepUeHne

2.1.1 KoHTpoabHBIE pabOThI

Tewma: [1o 1ByM BUaM NOCTPOUTH TPETUW BUJI, BapuaHT 1...38

2.1.2 PacuetrHo-Tpaduaeckre paboTsl

Tema: Bunbl — «IlocTpoenue sckuza Mmojienu Ha 6-Tb BUAOBY», BapuaHT 1...36
Tema: Buasl — «Ilo 2-M BugamM noCTpOUTh TPETHi», BapuaHT 1...36

Tema: Pa3pesbl — «llocTpoeHne 3ckn3a MOJENN Ha pa3pe3bl», BapuauT 1...70
Tema: Paspesnl — «[locTpoenue 3¢ mpoekiuu 110 2" 3a1aHHBIM C pa3pe3aM.
N3omerpus», Bapuant 1...55




Tema: Paspessl — «IToctpoenne 3 npoexiuu 1o 2% 3a1aHHEIM ¢ pazpe3amu. JIuMeTpus»,
BapuaHrT 1...55

2.2. MammHOCTpOUTENBHOE YEpUEHUE

2.2.1. KoHTpOJbHEIE PA0OTHI

Tema: Ilo geTanupoBKe BHIOJIHUTH pab0OUnii UepTex AeTand, Bapuant 1...25

2.2.2. PacueTHo-rpaduyeckue padboThl

Tema: OCHOBHBIE MAlIMHOCTPOUTEBHBIE IETAIN — « DCKU3BL: BaJl, IIECTEPHSI, IPYKUHAN,
BapuanT 1...90

Tema: BonToBoe U MINUICYHOE COENMHEHNUE — «DCKHU3BI: 00JITA U IIIUILKH;
«COopouHas enuHMIIA OOITOBOTO U MITTUJICYHOTO COSAMHEHU», BapuaHT 1...90

Tema: Coopounas equHuIa — « ICKU3BI AeTalIe COOPOUHON €IUHUIIBIY;

«UYeprex obmero Buaa coopounoit enuauibl. Crienudukanusy, Bapuant 1...200

3. KomiuiekT 3aianuii no pasneiy «KomnborepHas rpaduka». (OIK-9)

3.1. UrpoBoe nmpoeKTupoBaHUE.

Tema: MoaenupoBanue aetaiei u cOopok, Bapuant 1...10
3.2. KoHTpoabHbIE paboThI

Tema: MoaenupoBanue aetaieid u cOopok, Bapuant 1...30.



