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JIUCT COT'JIACOBAHUI

Pabouast mporpaMmMa paccMOTpeHa U YTBEpK/JICHA Ha 3acefanuu kadenpsl «Hauepmamenvras
2eomMempust u epagpuxay
[Iporokon Ne ot 2022 .

3aBemyroniuii kadeapoit
«Hauepmamenvras eeomempus u epagurxa» 1O.T". I[lapackesonyno
2022 r.

COI''TACOBAHO

PykoBoaurens OIIOII BO
1o crenuanu3anuu «JIOKOMOTUBBI» J.H. Kypunxkun
2022 .

Pykosomurens OIIOII BO
10 CHENUATN3aIUAM « DIEKTPUYECKUN
TPAHCIIOPT JKEJIE3HBIX I0POr» U

«BBICOKOCKOPOCTHOM Ha3eMHBIA TPAaHCIIOPT» A.M. Escmacghves
2022 .

PyxoBogutens OIIOIT BO
no crnienuanu3anusam «llaccaxxupckue BaroHb,
«I'py30BbI€ BaroHb» U « TexXHOIOTHs

MPOU3BOJICTBA U PEMOHTA MOJABUKHOTO COCTaBa F0.11. boponenko
2022 r.




1. ]_Ie.]'[I/I H 3aJa94 JUCIUIIJINHBI

Pabouass mporpamma IUCHMIUIMHBL «HauepmamenvHas ceomempusi U KOMNbIOMEPHAL
epaguray (b1.0.20) (mamee — AUCIMILIMHA) COCTAaBJICHA B COOTBETCTBUU C TPEOOBAHUSMHU
(beneparbHOro TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa BBICHIETO0 0OOpa30BaHUS II0
cnenuanbHocT 23.05.03 «lloosuocnou cocmas oacenesnvix oopoey (manee — O®I'OC BO),
yTBepkaeHHoro 27 mapra 2018 r., mpuka3 MunrcTepcTBa 00pazoBaHus U Hayku Poccuiickoi
@eneparn Ne 215.

enpto wW3y4YeHHS JTUCHUIUIMHBI  SIBJISICTCST  (opMHpOBaHWE Yy  OOYyYArOIIUXCS
mpoecCHOHATLHO 3HAYMMBIX WHXKCHEPHBIX 3HAHWW WM HABBIKOB BBITIOJHEHUS W YTEHUS
TEXHUYECKUX YEePTSKEH M ICKU30B KOHKPETHBIX OOBEKTOB, COCTABJICHHS KOHCTPYKTOPCKOW H
TEXHUYECKOH  JIOKYMCHTAlMH C  KCIOJh30BAaHHUEM  CHCTEM  aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHMS, HEOOXOJUMBIX JUISI YCHEITHOTO OCBOCHHS CIICIUATBHBIX TUCIUIUINH W B
PO eCCUOHAIBHON JIEATETLHOCTH.

JUist TOCTYIKEHHS LIENN AUCIUTLTAHBI PEIIaloTCs CIeTyIOIINe 3a/1a4H:

- pa3BUTHE MPOCTPAHCTBEHHOT'O TPEJCTABICHUS M KOHCTPYKTHBHO-TEOMETPUUICCKOTO
MBIIIICHNS, PEIICHUS Pa3HOOOPa3HBIX WHKEHEPHO-TEOMETPHUYECKUX 3aJad, BO3HUKAMOIIUX B
MpoIecce MPOSKTUPOBAHMS, CIIOCOOHOCTEH K aHAIM3y W CHHTE3Y MPOCTPAHCTBEHHBIX (OPM Ha
OCHOBE TpaUueCKuX MOJICIICH;

- (dopmupoBaHWE TEXHWYCCKUX 3HAHWM, TO3BOJSIONIMX HCIOJIB30BaTh WX TIPH
BBITIOJTHEHUH, O(OPMIICHUM ¥ YTEHWH YePTEeKEH, YIOBJICTBOPSIONIMX TpeOOBaHHUSAM
nerctBytomux cranaaproB ECK/I;

- OBJIQJICHUE HaBBIKAMU TIOCTPOCHUS TEXHUUYCCKUX YEPTEKEH; TOCTPOCHUS JBYXMEPHBIX
Y TPEXMEPHBIX TpaUIeCKUX MOEIICH KOHKPETHBIX HHKCHEPHBIX 00BEKTOB M COOPYKCHHIA;

- MpUOOpPETEHNE OIBITA PA0OTHI C CHCTEMAMH aBTOMATH3UPOBAHHOTO IMPOCKTUPOBAH M.

2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO AUCHUIIIAHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa30BaTe/IbHOI IporpaMMe MHAUKATOPAMH
JMOCTHKEHUSI KOMIIeTeHIU I

[InanupyemMbpiMu  pe3yiabTaTaMd OOYYEHHS TIO0 JTUCHUILIMHE (MOMYJIO) SIBIISETCS
dhopMupoBaHKUE Y 00YUYAIONTUXCS KOMIIETCHIIMN W/WIIK 4acTH KomrieTeHni. ChopMHUpPOBaHHOCTh
KOMITETCHITMH /WM YaCTH KOMIIETEHIIUN OIEHUBAETCS C ITOMOIIBI0 MHIUKATOPOB JOCTHKEHUS
KOMIICTCHITUH.

NHauKaTopbl 10CTHKEHUS

.« Pe3yabTarhl 00yueHUs O AUCHUIINHE (MOIVJIIO
KOMIIeTeH U M y aucn (mony.rio)

OIIK-4. Cnocoben 8binoiHsams npoekmuposanue u pacuem mpaHcnopmHuulx 00beKmos 8
coomeemcmeaul ¢ mpedo8anUsMU HOPMAMUBHBIX OOKYMEHMO8

OIIK-4.1.3 3uaem npuemvi Obyuarowutica 3Haem:

NnOCMpOeHUs: MeXHUUeCKuUx —  Memoobl npoeyuposanusl, npumensiemvle 8
uepmedsiceil npu HayepmamenvbHOU 2eoMempuul,;

npoeKmuposarnuu —  cnocobwl 3a0aHus 00bEKMo8 Ha KOMNIEKCHOM yepmeoice,
MPAHCROPMHLIX 00bEKMOs —  cnocobwi npeobpaz06anusi MexHU4eCKUx uepmeicell;

—  npuémvl peulenus Mempuyeckux U NO3UYUOHHbIX 3a0a4 Ha

yepmestcax pasiuuHulx 00beKmos,

— KOMNbIOMEpHble  NPOSPaAMMbL  NPOEKMUPOBAHUs U
paspabomxu yepmedgiceu.




NHaukaTopsl 10CTHKEHUS
. Pe3yabTaThl 00y4eHHs 10 JUCHHUILINHE (MOTYJIIO)
KOMMeTeH Uit

OIIK-4.3.1 Bnaoeem Obyuarowuiics eradeem:
Memooamu noCmpoeHus —  HaswviKamu noCmpoenusl Mmooenel 00vexmos,
MexXHU4ecKux yepmedgxicei npu AKCOHOMEMPUECKUX NPOeKyull;
npoekmuposanuu —  HABLIKAMU BbINOJHEHUSI KOHCMPYKMOPCKOU U NPOEKMHOU
MPAHCNOPMHBIX 00BLEKMO 6 O0OKyMeHmayuu, cOopouHvIx uepmesicell,
coomeemcmeuu ¢ —  epaguueckum  peoakmopom  «KOMIIAC-3D»  oOna
mpebosanusmu NOCMPOEHUsL BUO08 U AKCOHOMEMPUYECKUX NPOEKYUll
HOPMAMUBHBIX OOKYMEHINO8 00bekmos, a makdce OlsL paspabomrku U BbINOJIHEeHUs.

NPOEKMHOU OOKYMEHMAYyuu mpaHcnopmHulx 00beKmos;

— HaBbIKAMU  BbINOJIHEHUs  PAa3IU4HbIX — uepmedicell 8
coomeemcmauu ¢ mpedosanuamu ECK/].

3. MecTO IMCHUILIUHBI B CTPYKTYpe OCHOBHOI POo(hecCHOHAILHOM
o0pa3oBaTeIbHON NPOTrPaAMMBbI

JlucuuminHa OTHOCUTCS K O0s3aTeNbHOM uYacTh/dyacTd, (GpopMHUpyeMOl ydyaCTHHUKaAMHU
o0pa3oBaTeNnbHBIX OTHOIICHHI 010K 1 «/luciumimnael (Moxyn)y». (O0si3aTenbHast 4acTh)

4. O0beM TUCHMILIMHBI U BUABI Y4e0HOI padoThl

Jlst ounoit hopmbl 00ydeHUS (BCe CIIeITMaTN3aIINN )

N Bcero Moayab

Bux yuyeOHoit padoThI 4ACOB 1 >
KonrtakTHas padota (110 BuaaM y4eOHBIX 3aHITHI) 96 64 32
B tom uucne:
—  nexuuu (JI) 32 32 -
— mpaktuueckue 3ausatus (113) - - -
— JtrabopatopHsle pabotsl (JIP) 64 32 32
CamocrostensHas pabora (CPC) (Bcero) 80 44 36
KoHTposib 40 36 4
dopma KOHTPOIIS (MMPOMEKYTOYHON aTTECTAIIH ) 2,3 C) 3
OO0r11ast TPYA0EMKOCTh: Jac / 3.€. 216/6 144/4 7212

Jnst 3aounor (hopmbl 00yueHUs (cneruanu3anud «JIOKOMOTHUBBI», «DIEKTPUUYECKUN
TPAHCIIOPT JKEJIE3HBIX A0pOr», «I"py30Bbie BaroHb», «IlaccakMpCcKkue BaroHb»)

Bup y4eOHoii padoThl Bcero uyacos K):'ch
KonTakTHas padota (1o BUgaM yuyeOHbBIX 3aHITHIA) 24 12
B Tom uucne:
—  nexuuu (JI) 6 6
— mnpaktuueckue 3ausatus (I13) 12 12
— nabopatopHble padoTsl (JIP) 6 6
CamocrositensHas padora (CPC) (Bcero) 179 179
KoHntpoub 13 13
®opma KOHTPOJIs (TPOMEKYTOUHON aTTeCTalluN) 3, 3, 2K 3,3,2K
OO61as TpyA0eMKOCTh: Yac / 3.e. 216/6 216/6

Ipumeyanue: «@opma koHmponsy» — sxzamen (3), 3auem (3), 3auem ¢ oyenxou (3*), kypcosoi
npoexm (KII), kypcosas paboma (KP)



5. CTpykTypa u cojep:KaHue TUCHHILINHBI

5.1. Pa3znensl JUCHMILIMHBL U COAEPYKAHUE PacCMaTPUBAEMBIX BOIIPOCOB

Jnist ouHO# (OpPMBI 00yUEeHUS

n/n

HaunmMmeHoBaHue
pas3aesa JUCHUILIAHBI

Copep:xanue pazaena

Nuaukaropbl
JIOCTHIKEHHU S
KOMIIEeTEHIIN I

Monyas 1

Haueprarenbnas
reoMeTpHs

Jlexuus 1. Ilpenmer naueprarenbHON
reoMeTpud. [IpoeKIMOHHBINA METOT
0TOOpaXEHUsI MPOCTPAHCTBA HA MIJIOCKOCTb.
LenTpanbHoE, NapamiebHOE U
OpTOrOHaJIbHOE MpoenrpoBaHue. OCHOBHbIE
cBoiicTBa. OCHOBHBIE BU/IbI 0OPATUMBIX
M300paKeHMI: KOMITJIEKCHBIN YepTex
Momnxa, aKCOHOMETPUUYECKHUI YEPTEKXK.
3agaHne TOYKH.

OIIK-4.1.3

Jlexuus 2. [Ipsamas. 3aganue u
n3obpaxenue Ha yeptexe. [lonoxenue
OTHOCHUTEIIbHO IJIOCKOCTEN MPOEKIUH.
IIpsimas u Touka. J[Be mpsiMbIe.
N306paxenune nepecexaronmxcs,
napajuleNbHbIX U CKPEIMBAIOIIUXCS
npsiMbix. Konkypupyromue Toukn. Criemnbt
npsmoii. OnpeaesneHne HaTypaibHON
BEJIMYMHBI OTpe3Ka. (3 Jaca).

OIlK-4.1.3

Jlexkmus 3. ITnockocts. 3aganue Ha
yeptexe. [lonoxxeHue miockocTu
OTHOCHUTEIBHO MIIOCKOCTEHN MTPOEKIIHIA.
[IprHaAIE)KHOCTh TIPSIMOM U TOUKH
IJIOCKOCTH. ['JTaBHbIE IMHUU TJTIOCKOCTH.
B3anmHoe 1osokeHue miI0CKOCTEH.
[lepeceuenne TpsIMON U MJIOCKOCTH, ABYX
Iockocteit. (3 yaca).

OIIK-4.1.3

Jleknust 4. CriocoObI mpeoOpa3oBaHus
KOMIIJIEKCHOT'O YepTekKa: METOJT 3aMEHBI
MJI0CKOCTe nmpoekuii. OCHOBHBIE
MOJIOXKEHUS. 3a/1auu, peraeMble CliocoOoM
3aMeHBI INIOCKOCTEH MpoeKIui. (4 yaca).

OIIK-4.1.3

Jlekuus 5. Crioco6b1 mpeobpazoBaHus
KOMILIEKCHOT'O YePTEXkKa: METOT
TUIOCKOTIAPAJUICIIBHOTO TIEPEMEIICHNUS,

METOJI BPaIlleHHs] BOKPYT Pa3IHUYHBIX OCEH.
(4 gaca).

OIIK-4.1.3

Jlexnus 6. IToBepxHocTh. OOpa3zoBaHue
nosepxHocteil. MHororpanauku. Coepa.
Konnueckas v uunuHapuyeckas
noBepxHocTH BpauieHus. Top. O0mue
CBOICTBA MIOBEPXHOCTEH BpallleHUsl.
[IpuHaanEXKHOCTh TOYKU U JIMHUU
nosepxHocTu. KoHcTpynpoBanue orceka
MOBEPXHOCTH. (4 Haca).

OIIK-4.1.3




n/n

HaunmMmeHoBaHHue
pa3aesa JUCHUIINHbBI

Coaepxxanue pasnesa

Nuaukaropsl
JOCTHKEHUS
KOMIIETEHI[H I

Jleknus 7. Ilepeceuenne noBepxHocTen
BpalICHUsA 1 MHOT'OI'paHHUKOB IINIOCKOCTBIO
YACTHOTO MOJIOKEHHSL.

OIIK-4.1.3

Jlexuus 8. Ilepeceuenue npsimoii ¢
IMOBCPXHOCTAMU BpalllCHUA U
MHOTI'OrpaHHUKOB.

OIIK-4.1.3

Jlexuus 9. Ilepeceuenne KpuBbIX
MOBEPXHOCTE. MeTO/1 BCIOMOTaTeIbHbBIX
CEKYIIHMX MIOCKOCTEMN.

OIIK-4.1.3

Jlexuus 10. [Toctpoenue pazBepTok
MHOTI'OIr'paHHUKOB U HOBerHOCTCI\/'I
BpAILCHHUSL.

OIIK-4.1.3

Jlexkuus 11. [IpoexkunoHHO€E yepyeHue.
HopmaTtusnbie nokymeHTsl. CTaHIapTHI
ECK/. IToctpoeHne akcOHOMETPUYECKUX
MIPOEKIUH.

OIIK-4.1.3
OIlK-4.3.1

Jlexknus 12. CoequHeHus nerajei.
Pe3r0oBEIE coemnHEHNS.

OIlK-4.1.3

Jlaboparopnas padora 1. ['paduueckoe
3aganue Nel - [ocTpoenue 3mop ToYeK B
CHCTEME TPEX IUIOCKOCTEH mpoeKiui. (4
qaca).

OIlK-4.1.3

JlabopaTropnasi padora 2. [ padpuueckoe
3aganue No2 — Halitu ciienibl mpsiMoi
auHuH. ONpenenuTbh HaTypalbHYIO
BEJIMYMHY OTpPE3Ka.

OIIK-4.1.3

JlabopaTropnasi padora 3. [ padpuueckoe
3aganue No4 — [TocTpouTh JTMHUIO
nepecedeHmsl TUIOCKOCTeH. (4 Jaca).

OIIK-4.1.3

JlaGopaTtopnas pabora 4. KontposibHas
paborta Nel.

OIIK-4.1.3

Jlaboparopnasi padora S. ['padpuueckoe
3aganue No5 — Halitu kpaTuaiiiee
pPacCTOSIHUE OT TOYKHU JO IJIOCKOCTH.
I'paduueckoe 3ananue Ne6 — Haiitu
HATYpaJIbHYIO BETUYUHY (DUTYPBI.
I'padmueckoe 3amanue No7 — MeTtpuueckue
Y TIO3UIIMOHHBIC 3a1a4uH. (4 Jaca).

OIIK-4.1.3

JlabopaTropnasi padora 6. KontponbHas
pabota No2.

OIIK-4.1.3

JlaGopaTopHnas padora 7. I'padpuueckoe
3aganue Ne3 — [TocTpouTh JTMHUIO CPE30B U
BBIPE30B 3a/IaHHOM MMOBEPXHOCTH.

OIIK-4.1.3

JlaGopaTopHnas padora 8. I'padpuueckoe
3ananue Ne§ — [loctpouts nrHMIO
NEPECEYCHMsI INIOCKOCTU YaCTHOT O
IIOJIO’KEHHUS C TIOBEPXHOCTBIO.

OIIK-4.1.3




n/n

HaunmMmeHoBaHHue
pa3aesa JUCHUIINHbBI

Coaepxxanue pasnesa

Nuaukaropsl
JOCTHKEHUS
KOMIIETEHI[H I

JlaGopaTopHnas padora 9. ['padpuueckoe
3ananue Ne9 — [loctpouts ToukH
nepeceyeHHst MPSIMOM C MMOBEPXHOCTHIO.

OIIK-4.1.3

JlaGopaTopnas padora 10. ['padmueckoe
3ananue Nel( — ITocTtpouTs inHMIO
nepeceueHus MOBEPXHOCTEH. (4 yaca).

OIIK-4.1.3

Jlaboparopnas padora 11. Urtoru
u3ydeHus pasjena «HaueprarenpHas
reomeTpusi». (4 gaca).

OIIK-4.1.3

CamocrosiTesibHast padora. M3yuuth
cienyromyto aurepatypy: Haueprarenbnas
reomerpus (yueonuk) / Tapacos b.®.,
Hynkuna JI.A., Hemonoros C.O. — CII0.:
«Jlanby, 2012.; Metpudeckue u
MO3ULIMOHHBIE 33/1a4H: TPAKTUKYM
/Anexcanapos C.O.— CII6.: [lerepOyprekuit
rOCYJJapCTBEHHBIN YHUBEPCUTET ITyTEH
coobmenus, 2019. - 67c.

Wcropus pa3BuTHS AUCHUTUTHHBI
«HaueprarenpHas reometpus». Brian
YUEHBIX YHUBEPCUTETA B Pa3BUTHE
HauepTaTeabHOU reoMeTpun. Kpubie
auHuH. [1mockue u mpocTpaHCTBEHHBIE
kpuBble nuHuM. Kiaccudukanus
nosepxHocrei. [loctpoenne muann
nepeceyeHus IOBEPXHOCTEH METOI0M
KOHIICHTPUYECKUX U IKCHEHTPUUECKUX
ctep._PazBepTka moBepxHocTu chepsl.
[TonroroBka k 3amute padot. [logroroska k
KOHTPOJIBHBIM paboTaM.

OIlK-4.1.3

Monpyab 2

KomnberorepHnas
rpaduka

JlabopaTropuas paodora 1. 3aganue Nel —
Maxosuk. KomnbrorepHas nporpamma
POEKTUPOBAHUS U Pa3pabOTKH uepTexei
KOMITAC-3D. 2D-untepdeiic
rpaduueckoro penakropa KOMIIAC-3D.
BriBoj Ha meyars.

OIIK-4.3.1

Jlaboparopnasi padora 2. 3ananue No2 —
IIpoexnmonnoe uepuenue. [Ipapuna
BBIIIOJIHEHMS uepTexei. Pacnionoxenue
BUJIOB, U300paK€HUE pa3pe30B, HAHECEHUE
pa3MepoOB, BBIIIOJIHEHUE AKCOHOMETPUUECKOMN
MPOEKIIUU B TpapuuecKoM pegakTope
KOMITAC-3D. (6 yacoB).

OIIK-4.3.1

Jlaboparopnasi padora 3. 3aganue No3 —
Pe3bboBoe coenunenue. M3o0paxenue
neranei ¢ pe3p0oil B rpaguueckoM
penakrope KOMITAC-3D. Beimonnenue

OIIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3aesa JUCHUIINHbBI

Coaepxxanue pasnesa

Nuaukaropsl
JOCTHKEHUS
KOMIIETEHI[H I

coopounoro yeprexxa. Cnenupukarus. (6
4acoB).

Jlaboparopnas padora 4. 3aganue No4 —
HeranmupoBanue. 3D-unrtepdeiic
rpaduueckoro penakropa KOMITAC-3D.
3D-monmenupoBanue. AccoruaTHBHBIN
gyeprex. (12 yaco).

OIIK-4.3.1

Jlaboparopnas padora S. 3aganue No5 —
3D-c6opka. Coopounsrii ueprex B 3D-
MoJyJie TpauIeckoro peaakropa
KOMITAC-3D. BeimonHenwue
KOHCTPYKTOPCKOM JOKYMECHTAIIUH B
rpaduyeckom penakrope KOMITAC-3D. (4
Jaca).

OIlK-4.3.1

JlaGopaTopHnasi pa6ora 6. TectupoBanue.

OIlK-4.3.1

CamocrositesibHas padora. OCHOBHBIE
KOMITOHEHTHI TPO(PECCHOHATTBHBIX
KOMITHIOTEPHBIX ITPOTPAMM U ITAITBl UX
aBOIONMU. [IpUHITUATIBI 1 OCHOBHBIE
TOHSATHS CHCTEM aBTOMAaTH3UPOBAHHOTO
npoektupoBanus. Ctannaptel ECK/I. Busr
COCTMHEHH JIeTajel, BUIbI pe3b0 U uX
XapakTepucTuku. [IpoekTHo-
KOHCTPYKTOPCKAasi 1 KOHCTPYKTOPCKas
nokymenTanus. [logroroBka k 3ammre
pabot. [loaroroBka K TECTUPOBAHHUIO.

OIlK-4.3.1

Jlst 3a04HOM (hopMBI OOyUEHUS:

n/n

HaumeHnoBaHue
pazaesia M CHUILTHHBI

Conep:xanue pa3aena

Nuauxaropsbl
JOCTHKEHU A
KOMIIeTeHIM i

Hauepratenbnas
rEOMETpUS

Jlexums 1. [Ipeamer HauepTaTenbHOM
reomeTpui. OCHOBHBIE BUIbI 00PATUMBIX
M300pKEHHI: KOMIIJICKCHBIN YepTEex
Momka, akCOHOMETPUUECKUN YePTEK.
3agaHue TOUKH.

[Ipsimas. 3aganue u n300paxeHne Ha
yeprexe. [Ipsamas u Touka. Creapl npsamon
muHuu. OnpeaeneHrue HaTypajbHON
BEJIMYMHBI OTpe3Ka. J[Be mpsamble.
N300paxenne nepecekaronmxcs,
napajieIbHbIX U CKPEUIMBAOIINXCS
npsMbIXx. KoHKypupymolne TOUKy.
[InockocTs. 3amanue Ha yepTexe. [ naBHbIE
nuHuU wiockoctu. [lepeceuenune npsmoil u
IJIOCKOCTH, JIBYX IJIOCKOCTEH.

OIIK-4.1.3

Jlexnus 2. CriocoOsl mpeoOpa3oBaHus
KOMILJIEKCHOT'O YepTeXa: METO]] 3aMEHBI
10ckocTel npoekunii. OCHOBHbIE

OIIK-4.1.3




n/n

HaunmMmeHoBaHue
pa3aesia IUCHUAIINHbBI

Coaepxxanue pasnesa

Nuaukaropsl
JOCTHKEHUS
KOMIIETEHI[H I

MOJIOKEHUS. 3a/1auu, pelaeMbie Clioco0oM
3aMeHbI INIOCKOCTEN ITPOEKIUH.

Jlexuus 3. Ilepeceuenne nosepxHocrei
BPAIEHHUS] 1 MHOTOTPAHHUKOB TNIOCKOCTBIO
4acTHOTO noyoxenus. [lepeceyenue
KPUBBIX IOBEPXHOCTEMN.

OIIK-4.1.3

Jlaboparopnas padora 1. [Toctpoenue
yeprexer MoHka, akCOHOMETPUIECKUX
yeprexel yeTblpéx Touek. Onpenenenue
CJIE/IOB NPSIMOM JIMHUU U HaTYpaJIbHOU
BEJIMYMHBI OTPE3Ka.

OIIK-4.1.3

JlaGopaTopHnasi padora 2. OnpeneneHue
HaTYpaJIbHOM BEJIMYUHBI IIIOCKON (UTYPBHI.
MeTtpuryeckue 1 MO3UIKMOHHBIE 3aJauu.

OIIK-4.1.3

JlaGopaTopnasi padora 3. [TloctpoeHue
h18%080%0%1 CpE€30B U BBIPE30B 3aJaHHBIX
ITOBEPXHOCTEM.

OIlK-4.1.3

CamocrositesbHas padora. M3yuuts
cnenyromyto aurepatypy: Haueprarenbhas
reometpus (yueOHuk) / Tapacos b.®.,
Hynkuna JI.A., Hemonoros C.O. — CIIG6.:
«Jlanby, 2012.; MeTpuueckue u
MO3UIMOHHBIE 33/1a4H: IPAKTUKYM
/AnekcanapoB C.O.— CII6.: IlerepOyprckumii
rOCYIapCTBEHHbIM YHUBEPCUTET MyTEH
coobmenus, 2019. - 67c.

HcTopus pa3BUTHS TUCHUTUIAHBI
«HauepraTensHas reomeTpus». Bknazg
YYEHBIX YHUBEPCUTETA B Pa3BUTHE
HauyepTaTeNbHON reOMETPHH.
[TpoeKIMOHHBIN METOT OTOOPAKESHHS
IPOCTPAHCTBA Ha IMIOCKOCTh. LleHTpanbsHoe,
napasuieIbHOE U OPTOTOHAILHOE
npoenupoBanre. OCHOBHbIE CBOMCTBA.
[Tonoxxenue npsiMoii OTHOCUTEILHO
mIockocTen npoekuuii. [lonoxenue
IUIOCKOCTH OTHOCUTEIBHO TIOCKOCTEMH
npoekuuid. BzanmHoe nosioxeHue
wiockocTel. [IpuHaaneXKHOCTh MPAMOIl U
TOUYKH IJI0CKOCTHU. [[OBEpXHOCTD.
OO6pazoBaHue MOBEPXHOCTEH.
Msuororpannuku. Chepa. Konnueckas u
[WIMHIPUYECKasl TOBEPXHOCTU BpalllEHUSI.
Top. O6uue cBoicTBa MOBEPXHOCTEH
BpaieHus. [IpuHaaie;KHOCTh TOUKH U
JTUHUY ToBepXHOCTH. KoHCTpynpoBaHnue
oTceka nmoBepxHocT. CrocoOsl
npeoOpazoBaHusl KOMIUIEKCHOTO YepTexka:
METO/ BPAILLIEHUsI BOKPYT Pa3JIMUHbIX OCEH,

OIIK-4.1.3




n/n

HaunmMmeHoBaHue
pa3aesia IUCHUAIINHbBI

Coaepxxanue pasnesa

Nuaukaropsl
JOCTHKEHUS
KOMIIETEHI[H I

METO/I INIOCKOIApaLIENbHOIO
nepemenieHus. Ilepeceyenne noBepxHoCcTen
BpaLICHUsI U MHOTOI'PAHHUKOB IJIOCKOCTBIO
oOero nonoxeHus. Ilepeceyenne npsmoit
C IOBEPXHOCTSIMH BpAILECHUS U
MHOI'OI'paHHUKOB. IlocTpoeHne pa3BepTok
MHOI'OI'PAHHUKOB U ITIOBEPXHOCTEN
BpauieHus. Penienue MmeTpudeckux u
IIO3ULIMOHHBIX 3a1a4. Kpussle nuHum.
[Imockne n MpoCTpaHCTBEHHBIE KPHUBBIE
auHuK. Knaccudukanus noBepxHocTei.
Pa3Beprka noBepxHOCTH cephl.
KonTponbHas padora Nel.

Komnberorepnas
rpadguka

[MpakTuueckoe 3ansaTue 1. 3aganue Nel —
Maxosuk. 3aganue Ne2 — [IpoekirionHoe
yepuenue. KommprorepHass mporpamma
MIPOCKTUPOBAHUS U Pa3pabOTKH YepPTEKEH
KOMITAC-3D. 2D-unTepdetic
rpaduueckoro penakropa KOMITAC-3D.
BriBoj Ha neyath. Pacmonokenue BUIOB,
n300pakeHue pa3pe3oB, HAHECEHUE
pa3MepoB, BBHITTOJTHEHUE
AKCOHOMETPHUUYECKOI MPOEKIUU B
rpapuueckom penakrope KOMITAC-3D. (4
qaca).

OIlK-4.3.1

IIpakTuyeckoe 3ansaTue 2. 3aganne No3 —
Pe3nboBoe coemunenue. M3o0paxxeHune
JeTanei ¢ pe3pooi B rpaduuecKomM
penakrope KOMITAC-3D. IlpaBuna
BBITIOJTHCHHS] COOPOUYHBIX YEPTEIKEH.
Crnenudukanms.

OIIK-4.3.1

IIpakTuyeckoe 3ansaTue 3. 3aganue No4 —
HeranupoBanue. 3D-unrtepderic
rpadudeckoro penakropa KOMITAC-3D.
3D-monenupoBanue. ACCOMATUBHBIN
yepTex. (4 gaca).

OIIK-4.3.1

IIpakTnyeckoe 3ansaTue 4. 3aganue No5 —
3D-c6opka. Coopounslii ueprex B 3D-
MoJTyJie TpauIeckoro peaakropa
KOMIIAC-3D. Beinonnenue
KOHCTPYKTOPCKOM JOKYMEHTAIIUH B
rpagudeckom penakrope KOMITAC-3D.

OIIK-4.3.1

CamocrositesabHast padora. OCHOBHBIE
KOMITOHEHTHI TPO(heCCHOHATBHBIX
KOMIIBIOTEPHBIX IIPOTrPaMM M JTalbl UX
9BOMIIOLMH. [IpUHIIMIIBEI U OCHOBHBIE
HIOHSITHSI CHCTEM aBTOMATU3UPOBAHHOIO
IPOEKTUPOBAHMSI.

W3y4yeHre HOpMAaTUBHBIX JOKYMEHTOB:

OIIK-4.3.1




Nuaukaropsl
Ne HaumeHoBaHme
S — Conep:xaHue pasjeiia AOCTHIAEHHS
KOMIIETCHIINHU
I'OCT 2.301-68 ECKIl ®opmatsr; TOCT
2.302-68 ECKJI Macmra6sr; 'OCT 2.303—
68 ECKJl Jlunuu; 'OCT 2.304-81 ECK/]
HIpudter yeptexusie; [OCT 2.305-2008
ECK]] U300pakeHust — BUIbI, pa3pesbl,
ceuenus; [OCT 2.306-68* ECKJI
O06o3HaueHne rpaduIeckoe MaTepUaIoB U
npaBuia ux Hanecenus Ha ueptexax; [OCT
2.307-2011 ECK]/] Hanecenue pazmMepoB u
npenenbHbix oTkiaoHenni; [OCT 2.317-
2011 ECK]] AkcoHOMEeTpUYECKHe
npoekuuu. Cranaaptel ECK/I.
Bunapl coenvHenuii netanei, BUIbl pe3pd u
WX XapakTepucTuku. OCHOBHBIE MapaMeTphl
pe3bObl U ux oOo3HaueHusa. M3obpaxeHue
pe3b0bl Ha ueprexax. Ueprex pe3pOOBOro
coenmuHeHHs. [IpOEKTHO-KOHCTPYKTOpCKas 1
KOHCTPYKTOpPCKasi JOKyMEHTAITHSI.
KonTponbHas padora Ne2.
TecrtoBoe 3ananue Nel.
TectoBoe 3ananue Ne2.
5.2. Pa3nenpl JUCIUILIMHEI M BUIOBI 3aHATHH
Jlst ouHO# hopMBbI 0OYUICHHUS:
Ne HaumeHoBaHue pa3jesia I m JIP CPC Beero
n/n JAMCHHIIMHBI
1 Haueprarenbnasi reomerpust 32 - 32 44 108
2 KommnbrorepHas rpadguka - - 32 36 68
Hroro 32 - 64 80 176
KoutpoJnb 40
Bcero (o0mas Tpy10eMKOCTb, Yac.) 216
Jlst 3a04HOM (hopMBI OOyUEHUS:
Ne HaumeHoBaHMe pa3jena I m JIP CPC Beero
n/n TUCHHUILINHBI
1 | HaueprarenbHas reoMeTpus 6 - 6 123 135
2 | KomnerorepHas rpaduka - 12 - 56 68
Hroro 6 12 6 179 203
KontpoJn 13
Bcero (o6m1as Tpyg0eMKOCTb, 4Yac.) 216

6. OHEHO‘IHLIG MaTepUuaJbl 1JIA NPOBECACHUA TCKYIIEIr0 KOHTPOJIA YCIIEBACMOCTH U
l'lpOMC)KyTO‘IHOﬁ aTTeCcTanun oﬁyqamumxcﬂ Mo M CHUIIJIMHE

OrneHouHble MaTepuanbl MO JUCLHUIUIMHE SBISIOTCA HEOThEMJIEMOM 4acThio paboueit
IIPOrpaMMbl M TPEACTABIEHBl OTAEIbHBIM JOKYMEHTOM, pPAacCMOTPEHHBIM Ha 3acelaHuu
Kaeapsl U YTBEPKICHHBIM 3aBEYIOIINM Kadeapoil.

7. MeToauveckne yKazaHus JAJs 00y4YAKIIHUXCS 110 OCBOCHHUIO U CHUNIMHBI



ITopsaok u3y4eHus AUCLUIUIMHBI CIIE YOI

1.  OcBoeHue pa3neioB JUCLUILIMHBI MIPOU3BOJIUTCS B IOPSAJKE, NMPUBEAECHHOM B
paznene 5 «CopepkaHue M CTPYKTypa AUCHUIUIMHBDY. OOyuaromuiics IODKEH OCBOUTH BCE
pasfeiibl TUCHUIUIMHBL, UCHOJb3Ysl METOAMUYECKUE MaTepuallbl JUCLUIUIMHBL, a TaKkke ydeOHO-
METOMYECcKOe 00ecIeueHue, MpUBEAEHHOE B pasjene § paboueil mporpaMmal.

2.  Jlns  ¢dopmMupoBaHHMS KOMIIETCHIMH OOydYalOMMCA JIOJDKEH IPEICTaBHUThH
BBIIIOJIHEHHBIE 3a/laHUs, HEOOXOJUMbIE JUIsl OLIEHKU 3HAHWM, YMEHUI, HABBIKOB U (WMJIM) OIBITA
NESITEIbHOCTH, TPEAYCMOTPEHHbIE TEKYIIMM KOHTPOJEM YCIIEBAEMOCTH (CM. OIICHOYHbIE
MaTepuabl MO TUCLUILIUHE).

3. Ilo Wroram TeKymero KOHTPOJS yCIIEBAEMOCTH O JUCIHILIMHE, 00ydYarOmIHiAcs
JOJDKEH MPOUTH IPOMEXKYTOUHYIO aTTECTALHIO (CM. OLIEHOYHbIE MaTepUabl 10 JUCIUILIUHE).

8. Onucanne MaTepHATBLHO-TEXHHYECKOTO M Y4eOHO-METOINYECKOr0 o0ecreyeHnsi,
Heo0X0IUMOro JJIsl peain3anuu 00pa3oBaTeIbHOI MPOrpaMMbI M0 TUCHMILIHHE

8.1. TlomemeHus NPEACTABISIOT COOOH ydeOHbIe ayIUTOPWUU Ui TIPOBEICHUS
Y4eOHBIX 3aHATUH, MPEIyCMOTPEHHBIX MPOrPaMMOM  CIICIUAINTETa, YKOMIUICKTOBAHHBIC
CHelHaTN3UpPOBAaHHON y4eOHOW MeOeNbl0 M OCHAIIEHHbIE O0OpYIOBAaHHUEM M TEXHUYECKUMU
cpencTBaMu OOyYEeHUSs, CIHYKallUMU JJIsl TIpeACTaBieHUs y4yeOHOM uH(opmanuu OoNbIION
ayJTATOPUU: HACTEHHBIM SKPAHOM (CTAllMOHAPHBIM WJIH TICPEHOCHBIM), MapKEpHOH JOCKON
(1K) MeoBOM TOCKON, MYJIbTUMEIUUHBIM MPOEKTOPOM (CTAlIMOHAPHBIM WU IEPEHOCHBIM).

Bce rmomemieHHs, WCHONB3yeMbIe JUISI  MPOBEICHUS  yUEOHBIX  3aHATHH U
CaMOCTOSITEIIEHOM PabOThl, COOTBETCTBYIOT JICHCTBYIOIIMM CAaHUTAPHBIM M MTPOTHBOTIOKAPHBIM
HOpMaM U TIpaBUIIaM.

Jlnst mpoBeneHHs JTA0OPaTOPHBIX pPabOT HCIONB3YIOTCS KOMIIBIOTEPHBIE KJIAcChI
YHHUBepcHUTeTa U Kadeapsl, 000pyI0BaHHBIE COBPEMEHHBIMU KOMITHIOTEPAMHU.

[Tomenenus st CaMOCTOSATEIBLHON pabOThl 00YYAIOITUXCSl OCHAIEHBI KOMITBIOTEPHOMN
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOUEHUs! K ceTH «VHTepHeT» M obecneyeHHeM JocTyna B
ANIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

8.2. VuuBepcuTeT o0ecnedeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO |
CBOOOJHO pacHpoOCTPaHSEMOro IMPOrPaMMHOTO O0OECNeUeHHs, B TOM 4YHCIIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA!

—  MS Office;

- OmneparmonHas cucrema Windows;

- AnTuBupyc Kacnepckuii;

- VYuusepcurerckuii komriekt KOMITAC-3D

8.3. OoOyuaronumess obecriedeH a0cTyn (yAaJeHHBIH JIOCTYII) K COBPEMEHHBIM
npodeccuoHanbHbIM 0a3aM JaHHBIX:

— DneKTpOHHO-OMOIMoTeYHasi cucTemMa wu3gatenscTBa «JlaHby. [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum goctymna: st aBTOPU3. MOJIb30BATEIICH;

—  DuekTpoHHO-OMONMMoTeuHas cuctema ibooks.ru («Aibdykce»). — URL: https://
ibooks.ru / — Pexwum gocTtyma: Uit aBTOPHU3. MOJIb30BATEIICH;

—  DnexrtponHas 6uGmuorexka FOPAMT. — URL: https://urait.ru/— Pexum jpoctymna:
JUIS aBTOPU3. MOJIb30BATENEH;

—  Enunoe oxHO gocTyma K oOpa3oBaTelbHBIM — pecypcaM - Karajor
00pazoBaTeNbHBIX HHTEPHET-PECYPCOB U MOJIHOTEKCTOBOM 3JIEKTPOHHON Yy4eOHO-METOANYECKON
oubnuoreke s obuiero u mpodeccuonanpHoro odopazosanus. — URL: http://window.edu.ru/ —
Pexxum noctyna: cBOOOHBII.

- CnoBapu u sunukiaonemun. — URL: http://academic.ru/ — Pexum moctyna:
CBOOO/THBIH.

- Hayunas snexktponHas Oubnnorexa "KubepJlenunka" - 3To Hay4yHast 31€KTpOHHAs
OubnIMoTeKa, TOCTPOEHHAsh Ha Mapagurme OTKpbIToi Hayku (Open Science), OCHOBHBIMU
3a/ladyaMHi KOTOPOU SIBJISIETCS TOMYJISIpU3alus HAYKH U HAYYHOU JEesITeNbHOCTH, OOIIECTBEHHBIN


https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

KOHTPOJIb KauyeCTBAa HAYYHBIX MyOJIMKaIMW, pa3BUTHE MEKIUCUUIUIMHAPHBIX HCCIIEIOBAHMIA,
COBPEMEHHOT'O MHCTHTYTa HAYYHON PELEH3UH H MOBBIIICHUE IIUTUPYEMOCTH POCCUICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pesxum goctyma: cBOOOIHBIN.

8.4. OOyuaromumcsi obecniedeH nocTyn (yOaJeHHbBIM AOCTYN) K MH(POPMALUOHHBIM
CTIPAaBOYHBIM CHCTEMAaM:

- Hanumonaneubiit  Otkpeiteiii  YHuBepcurer  "MHTYUT".  becniatHoe
obpasoBanue. [DnekrponHbiii pecypc]. — URL: https://intuit.ru/ — Pesxum goctyna: ¢cBOOOIHBIH.

8.5. IlepeueHp me4aTHBIX W  DJIEKTPOHHBIX  W3JAaHUH,  UCIONB3YEeMBIX B
00pazoBaTeLHOM ITpoIiecce:

- Tapacos, b.®. HaueprarenbHas reometpusi. [ DnekTpoHHbIH pecypc]: yueb. / b.O.
Tapacos, JI.A. lyakuna, C.O. HemonoroB. — DnekrpoH. aan. — CII0.: Jlans, 2012. — 256 c.
— Pexum gocrtyna: http://e.lanbook.com/book/3735 — 3aru. ¢ skpana.

— HauepraTtenbHas reoMmeTpusi B KOMIBIOTEPHBIX TexHosoruax. Yl (yueOHoe
nocobue) / Enmucee H.A., Konmpar M./., ITapackeBomyno HO.I'., Tperssixo [1.B. — CII6.:
IT'VIIC, 2010 — 34 c.; http://e.lanbook.com/book/91130.

- HauepraTtenbHass reomeTrpusi B KOMIBIOTEPHBIX TexHoJorusx. Y2 (yuebHoe
nocobue) / Enmucee H.A., Konmpar M./., ITapackeBomyno HO.I'., Tperssxo [1.B. — CII6.:
M[I'VIIC, 2011. — 43 c.; http://e.lanbook.com/book/91126.

- Metpudeckue U TO3UIMOHHBIC 3a1a4yu: npakTukyMm /Anekcanapos C.O.— CII6.:
[TeTepOyprckuii rocy1apcTBEHHBIN YHUBEPCUTET IyTel coolmienus, 2019. - 67c.

- [Ipoekunonnoe uepuenue (yueOHoe nmocodbue) / yaxuna JI.A., EnuceeBa H.H.,
JleonoBa H.U., Ily3zanoBa IO.E. — CII6.: III'VIIC, 2011. - 39 c.: w1 — Pexum nocryma:
http://e.lanbook.com/book/91129 — 3ari. ¢ skpaHa.

- [TocTpoenne akcoHOMeTpUYECKUX MPOEKIuil (yueOHoe mocolue) / AnekcaHapoB
C.O., Emucees H.A., ITapackeBomyino FO.I'., Tpetssikos JI.B. — CII6.: IIT'YIIC, 2006. — 55 c.

- Pe3nboBbic m3nmenuss u coenuHeHus (ydeOHoe mocobue) / YUepmenumna E.B.,
CanpuauxoBa B.B., Cadonora T.}O. — CII6.: TIT'YIIC, 2005. — 56¢.

- UteHne MammMHOCTPOUTENBHBIX YepTexkel / yueOHoe mocoobue / Emucee H.A.,
Hemonoros C.O., IlapackeBonyno FO.I'., CanpaukoBa B.B. -CII6.: TII'VIIC, 2008. — 98 c.;
http://e.lanbook.com/book/91137.

- OcHOBBI KOMITbIOTEpHOU Tpaduku / yueOHoe mocobue / Emncees H.A., Konapar
M., IapackeBonyio FO.I'., Tperwsikos JI.B. — CII6.: III'VIIC, 2009. — 127 c.

—  TpexmepHoe U ABYXMEpHOE MOJEIHpOBaHHE cOOpouHBIX enuHull. ['paduyeckuit
penaktop KOMITAC (yuebHoe nmocodue) / Enucees H.A., Konapar M. /1., [TapackeBonyio FO.I".,
Tpetesxo JI.B. — CII6.: TIT'VIIC, 2013. — 60 c. http://e.lanbook.com/book/91125

- [Ipaktukym 1o mucrurmmuHam «CAD/CAM-texnonorun» u «KoMmmbroTepHas
rpaduka» (yueobnoe mnocodme) / Emmcee H.A., Komgpar M.J., IlapackeBomymo IO.I'.,
Tpetbsikos JI.B. — CII6.: TIT'VIIC, 2010. — 48 c. http://e.lanbook.com/book/91133

—  IIpoekunonnoe uepuenue B rpaduueckux peaakropax KOMIIAC u AutoCAD Y.
1. (meronnueckue ykazanus) / H.A. Enucees, H.H. Enuceesa, YO.E. Ilyzanosa — CII6.: III'YIIC.
— 2014. — 34 c. http://e.lanbook.com/book/91122.

HopMmartuBHO-ipaBoBasi JOKyMEHTAIIHS:

— mpaBuia BeIMonHeHus udeptexen: [CO. roc. cranmaproB] — M.: U3n. crangaptos,
2011. (Enunas cucreMa KOHCTPYKTOPCKON JOKYMEHTALMH).

- I'OCT 9150-2002—-M.: U3naTenbcTBO cTanaapToB,2002.

- I'OCT 8724-81-M.: Komurer cranaaptuzanuu 1 Mmerposioruu CCCP,1981.

- I'OCT 5264-80-M.: Crannaptungpopm,2005.

- I'OCT 2. 109-73 (2001) ECKIA OcHoBHBIE TpeOOBaHUS K YepTEXKaM,
Crannaptundopm, 2007, 28 c.

- I'OCT 2.301-68 ECKl ®opmartsl, M, Crannaptundopm, 2007

- I'OCT 2.302-68 ECK/I Macmta0sl, M, Crannaptungopm, 2007



http://e.lanbook.com/book/91130
http://e.lanbook.com/book/91125
http://e.lanbook.com/book/91133
http://e.lanbook.com/book/91122.

- I'OCT 2.303-68 ECKJ] Jlunuu, M, Crannaptundopm, 2007

- I'OCT 2.304-81 ECKJ] IlpudTts ueprexxnusie, M, M31aTensCcTBO CTaHIApTOB,
2001, 22 c.

- I'OCT 2.305-2008ECKJI W300paxeHuss — BUABI, pa3pesbl, ce4eHus, M,
Crangaptundopm, 2009, 28 c.

- I'OCT 2.306-68* ECK]] O6o3nauenue rpadpuieckoe MaTepruaioB U MpaBHiia UX
HaHeceHus Ha yeprexax, Ctangaptundopm, 2007, 6 c.

- I'OCT 2.307-2011 ECKJ Hanecenue pa3mepoB W TpPEACTbHBIX OTKIOHEHHH,
Crannmaptuadopm, 2012, 30 c.

- I'OCT 2.317-2011 ECK/I AKCOHOMETpUYECKHE MPOEKIINU

8.6. Ilepeuenn pecypcos MH(POPMALMOHHO-TEIIEKOMMYHHUKAITUOHHON ceTn
«MHTEpHETY, HCIIONB3YEMBIX B 00pa30BaTEILHOM IPOIIECCE:

- JInuaneiit kabuner DUOC [Dnekrponnslil pecypc]. — URL: my.pgups.ru — Pexum
JOCTyMA: JUTsl aBTOPHU3. TIOIb30BaTEINCH;

— DneKkTpoHHas UHPOPMAIIMOHHO-00pa3oBaTeNbHas cpea. [ DIEKTPOHHBIN pecypc].
— URL: https://sdo.pgups.ru — Pesxxum rocTyna: 1jisi aBTOpH3. MOJIb30BaTEICH.

Pa3paborunk paboueit mporpaMmel,
JIOIIEHT IO.E. ITy3anoBa
20 1.
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