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JIUCT COTJIACOBAHUM

Pabouas nmporpaMma paccMOTpeHa H YTBEpXK/IeHa Ha 3aceqanuu kadenpel « Hauepmamenvnas
2eomempus u spagpuxa
ITpotokon Ne 7 ot 04 anpenst 2023 r.

3aBeAyrOIIMH Kadeapoii
«Havepmamenvnas 2zeomempus u epaguxay Y A~ FO.T Hapackesonyio
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COI''TACOBAHO

PyxoBomutens OITOIT BO %; )
TI0 CTICIHATH3aIHH «JIOKOMOTHBEI» I H. Kypunxun
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PykoBomurens OITIOITI BO

10 CIELHATH3ANAM « DTeKTPHIECKU
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«BBICOKOCKOPOCTHOH Ha3eMHBIH TPaHCHIOPT» A.M. Escmaghves

) ov 2023 r.

Pyxoeomurens OITOIT BO

o cienuanu3anuaM «llaccaxupckre BaroHb»,

«I'py3oBbie Baroue» U « TexHomorus

nﬁonzBOéI’CTBa H pEMOHTA IIOJIBHKHOTO COCTaBay 10.11. Boponenxo

Uk M 203w



1. lean u 3aa491 TUCUUILJIMHBI

Pabouas mporpamma QUCHMIUIMHBL «HauepmamenvHas ceomempus U KOMNbIOMEPHAs
epagpuxar» (H1.0.20) (nanee — MWCIUIUIMHA) COCTABJIICHAa B COOTBETCTBHHM C TPEOOBAHHUSIMU
denepanbHOTO TOCYIapCTBEHHOIO O0pa30BaTENIBHOTO CTAHAAPTAa BBICHIETO OOpa30BaHUS IO
crienuanbHOCTH 23.05.03 «llodsuscnou cocmas dicenesnvix dopoey (manee — ®I'OC BO),
yTBepkaeHHOro 27 mapra 2018 r., npuka3 MunucTepcTBa 00pazoBaHus U Hayku Poccuiickoit
®enepanun Ne 215.

lenpto W3y4YeHHUS JUCHUIUIMHBI SBISeTCS (QOpMHpOBaHUE Yy  OOyYarOIIUXCS
npoecCHOHANBbHO 3HAUYUMBIX HWH)KEHEPHBIX HABBIKOB BBHIMOJIHEHHMS] M YTCHHS TEXHUYECKHX
YepTeKEe M ICKU30B KOHKPETHBIX OOBEKTOB, COCTABJICHHS KOHCTPYKTOPCKOW M TEXHHYECKOH
JOKYMEHTallMd C  HCIOJIb30BAHMEM CHUCTEM  aBTOMAaTHU3UPOBAHHOTO  MPOEKTUPOBAHUSA,
HEOOXOJUMBIX JUISI YCIICITHOTO OCBOCHHS CHEIUAIBHBIX JUCIUIUIMH W B MPOodecCHOHATBHON
JESTEIbHOCTH.

JUist TOCTHKEHUS LENU TUCIUITIMHBI PEIIAOTCs CeTyIOIIUe 3a1a41:

- pa3BUTHE NPOCTPAHCTBEHHOI'O MPEICTABICHUS M KOHCTPYKTUBHO-T€OMETPUUYECKOTO
MBIIUICHHSI, PEIICHUS Pa3HOOOPA3HBIX WH)KCHEPHO-TCOMETPHUYSCKUX 3ajad, BO3HUKAMOIIUX B
mpolecce MPOEKTUPOBAHHUSA, CIIOCOOHOCTEN K aHaIN3y M CHUHTE3y MPOCTPAHCTBEHHBIX (OpM Ha
OCHOBE TpadUIeCKUX MOJICTICH;

- (dopmupoBaHNEe TEXHMYECKUX 3HAHHM, TO3BOJSIOIIUX HCHOIB30BAaTh HX IIpU
BBITIOJTHCHUH, OQOPMJICHHM ¥ UYTEHUM YCPTEeXKEH, YJIOBJICTBOPSIOMMX TPeOOBAHUSAM
nercrByromux ctangaproB ECK/;

- OBJIQJICHUE HABBIKAMH TIOCTPOCHUS TEXHUICCKUX YEPTEKEH; ITOCTPOCHUS JIBYXMEPHBIX
U TPEXMEPHBIX TpadudecKuX MOEIC KOHKPETHBIX HHXEHEPHBIX 00BEKTOB U COOPYKEHHIA;

- MPUOOPETEHUE OMBITa PAOOTHI C CHCTEMAaMU aBTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS.

2. Ilepevyenb NJIAHMPYEMbIX Pe3yJIbTATOB 00YyUYeHHUS MO JUCHMUILINHE,
COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOI NporpaMMe MHAUKATOPAMH
AOCTHKEHHUS] KOMIIeTeHIUHii

[InanupyempiMu  pesyibTaTaMud  OOYyYEHHST TIO JUCHUILIUHE (MOMIYJIIO) SIBIISETCA
dbopMupoBaHUEe y 00YJArOIIMXCS KOMIETSHIIMI W/UIH YacTH KommneTeHui. CHhopMUpOBaAaHHOCTh
KOMITETCHIIMN W/WJIM YaCTH KOMIIETEHITUN OIICHUBAETCSI C MIOMOIIBI0 UHIUKATOPOB JTOCTHUKEHUS
KOMIIETCHITUH.

NuaukaTopsl 10CTHKEHUS

. Pe3yabTaThl 00yYeHUs O JUcHMILIAHE (MOIVJIIO
KOMIIEeTeH I y y aucn (mony.mi0)

OIIK-4. Cnocoben 8binonHames npoekmuposanue u paciem mpancnopmHuix 00beKmos 8
coOmeemcmeuu ¢ mpeoo8aHUIMU HOPMAMUBHBIX OOKYMEHMO8

OIIK-4.3.1 Hmeem nagvix Obyuarowuiicsa enadeem:
NPOEKMUPOBAHUS U PACYEeMd | — HABBIKAMU  UCNONIL30GAHUS  Memooa  Npoeyupo8aHus,
MPAHCNOPMHBIX 00bEKMO8 8 NPUMEHAEMO20 8 HAYePMAmeNbHOU 2e0MempulL;
coomeemcmeuu ¢ —  HasvlKamu 3a0anusi 00beKmMos8 Ha KOMNIEKCHOM Yepmedice;
mpebosanuAMU —  Haswvlkamu npeodopaz’0e8aHusi MeXHU4YeCcKUx yepmexcell,
HOPMAMUGHDLY OOKYMEHINOE —  HABLIKAMU PeUeHUss MeMPUYECKUX U NOZUYUOHHBIX 3A0ay
Ha Yepmedtcax pasiuidHblx 00beKmoa,
—  HasviKkamu nocmpoeHus MoOeneu 06vexmos,
AKCOHOMEMPUYECKUX  NpoeKyuu  Ha  MEeXHUYeCKuUx
yepmedicax;
—  HABbIKaMU GbINOIHEHUs KOHCMPYKMOPCKOU U NPOEKMHOU
OOKYMeHmayuuy, COOPOYHLIX Yepmedicell;




NHaukaTopsl 10CTHKEHUS

. Pe3yabTaThl 00y4eHHs O JUCHHUIIAHE (MOIVJIIO
KOMIIeTeHIIU I y y aucn (mony.ti0)

—  HABbIKAMU NPOEKMUPOBAHUSI 00BEKMO8 8 2paghuieckom
pedaxmope « KOMIIAC-3Dy,

— Hasvlkamu  paspabomku U  GbINOJIHEHUs  NPOEKMHOU
OOKYyMeHmayuu MPAHCNOPMHBIX 00vexmos 8
epaguueckom pedaxmope « KOMIIAC-3Dy,

— HABbIKaAMU  BbINOJHEHUS  PA3IUYHLIX — uepmedcell 8
coomeemcmauu ¢ mpebosanusimu ECKJ].

3. MecTo JTUCUMILIMHBI B CTPYKTYpe OCHOBHOM npodeccuoHAJIbHOM
o0pa3oBaTe/ibHOI NPOrpamMMbl

JlucummiuHa OTHOCUTCS K 00s3aTeNbHOM yacTh/dyacTu, (GpopMupyeMol ydacTHUKaMH
oOpa3oBaTenbHbIX OTHOIICHUN 0s1oKa 1 «Jluctmmnmabl (Moaysn)». (O0s3aTepHas 4acTh)

4. O0beM MM CUMIIMHBI M BUABI Y4eOHOIi padoThI

Jiis ouHo#l popmbl 00yUeHUs (BCe CrielMaaIn3alim)

N Bcero Moay.ab

Bup y4eOHoii padoThI 4ACOB 1 2
KonrtaktHas paboTa (1o BuaaM y4eOHBIX 3aHITHI) 96 64 32
B ToMm unce:
—  nexuuu (JI) 32 32 -
— mnpaktuueckue 3ausatus (113) - - -
— nabopatopHbie padotsl (JIP) 64 32 32
Camocrostenbnas pabota (CPC) (Bcero) 80 44 36
KoHnTpoib 40 36 4
dopma KOHTPOJIsL (TPOMEKYTOUHOM aTTeCTaIMN) 3,3 €] 3
OO6m1ast TpyA0€MKOCTb: Yac / 3.€. 216/6 144/4 72/2

s 3a04HOi (hopMbl 00yueHMs (crenuanu3anuu «JIOKOMOTHUBBDY, «DNEKTPUUECKHUM
TPAHCIIOPT XKeJE3HBIX 10por», «I py30Bble BaroHsl», «Ilaccaxxupckue BaroHsD»)

Bup yueOHoit padoTnbl Bcero yacos K)ipc
KonrtaktHas pabota (1o BuaaM y4yeOHBIX 3aHATHI) 24 12
B ToMm uucne:
— nexkuuu (JI) 6 6
— mnpaktuueckue 3ausatus (I113) 12 12
— nabopatopHnsle padotsl (JIP) 6 6
CamocrositensHast pabota (CPC) (Bcero) 179 179
Kontposnb 13 13
dopma KOHTPOJISI (MPOMEKYTOYHON aTTECTAIINHN) 3,3, 2K 9,3, 2K
OO6mas TpyA0eMKOCTh: Jac / 3.€. 216/6 216/6

Ipumeuanue: «@opma konmponny — sx3amen (), 3auem (3), 3auem c oyenxou (3*), Kypcosoi
npoexm (KI1), kypcosas paboma (KP)

5. CTtpykTypa u coaep:kaHue TUCHUILINHBI

5.1. Pa3znensl AMCHUIUIMHBI U COAEPKAHUE PACCMATPUBAEMBIX BOITPOCOB




Jlst ouHOM (popMBI OOYyUECHHS

n/n

HaunmMmeHnoBanue
pazaea U CHUILTHHbI

Coaepsxanue pasgeia

Nuauxaropsl
JOCTHKEHUS
KOMIIeTeH Uil

Moayas 1

HaueprarenbHas
T€OMETPHUS

Jleknms 1. IIpenmer HaueprarenbHOU
reomeTpuu. [IpoeKIMoHHbINH METOT
0TOOpa)KEeHHSI TPOCTPAHCTBA HA MIIOCKOCTb.
LentpanbHOE, MapamieabHOe U
OpPTOrOHAJIbHOE NpoeurpoBanue. OCHOBHbIE
cBoiicTBa. OCHOBHBIE BUJbI 0OPATHUMBIX
M300pakeHMI: KOMIUIEKCHBINA YepTex
MoHka, aKCOHOMETPUUYECKUN YEPTEK.
3ajlaHue TOYKH.

OIIK-4.3.1

Jlexums 2. [Ipsamas. 3aganue u
n3zo0pakeHue Ha ueprexe. [lonoxenue
OTHOCUTEJIBHO TUIOCKOCTEN MTPOECKIUH.
[Ipsmas u Touka. /Be npsMebIe.
N306paxkeHune nepecexarnmxcs,
MapajuieTbHbIX U CKPEIIMBAOITUXCSI
npsMbix. KoHkypupyromue Touku. Crienbl
npsmoid. Onpeienenne HaTypalbHON
BEJIMYMHBI OTpe3Ka. (3 vaca).

OIIK-4.3.1

Jexmus 3. Inockocts. 3aganue Ha
yeptexe. [Tonoxenue niockoctTu
OTHOCUTEIIBHO TUIOCKOCTEN MTPOCKITUH.
[IpunaayiexXKHOCTh IPSIMOM U TOUKU
IUIOCKOCTH. | JIaBHBIC JIMHUH IIIOCKOCTH.
Bz3aumHoe nonoxeHue mioCKoOCTeH.
[Tepeceyenune npsiMoOii U TIIOCKOCTH, ABYX
mIockocTei. (3 vaca).

OIIK-4.3.1

Jlekums 4. CriocoOs! mpeodpazoBaHus
KOMILIEKCHOTO YepTeKa: METO]] 3aMEHbI
TJIOCKOCTEH mpoekiuii. OCHOBHbBIE
MOJIOKEHMS. 3ajlauul, peraeMble crocoOom
3aMeHBI IJTIOCKOCTEHN NMpoeKIuil. (4 yaca).

OIlIK-4.3.1

Jlekums 5. CriocoOs! mpeodpazoBaHus
KOMILIEKCHOTO YepTeKa: METO]T
TUTOCKOTIAPAJUICIBHOTO ITEPEMEIICHUS,
METO/ BpallleH!s] BOKPYT pa3IMYHBIX OCEH.
(4 gaca).

OIlIK-4.3.1

Jlexuus 6. IloBepxHocTh. OOpa3zoBaHue
noBepxHocteld. Muororpannuku. Cdepa.
Konnueckas v muimHApHYECKas
noBepxHocTu BpameHus. Top. O6mue
CBOMCTBA MOBEPXHOCTEN BpalllEHUS.
[IpuHaI€KHOCTh TOUKU U TUHUU
nosepxHocTu. KoHCTpynpoBaHue oTceka
MMOBEPXHOCTH. (4 yaca).

OIIK-4.3.1

Jlexnus 7. [lepecedeHne oBepxHoCTEN
Bpal€Hus 1 MHOTOTPaHHUKOB IIJIOCKOCTBIO
YaCTHOIO IOJIOKECHMUSL.

OIlIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3iesa TUCHUILTUHBI

Conep:xanue pasiena

HNupukaTopsl
JIOCTHKEHUST
KOMIIeTeHIIM il

Jlekums 8. Ilepeceuenue npsmoii ¢
MOBEPXHOCTSIMH BpAIICHUS U
MHOT'OI'paHHUKOB.

OIIK-4.3.1

Jlexkuus 9. [lepeceueHne KpUBbIX
MOBEPXHOCTEN. METO1 BCIOMOTaTENbHbIX
CeKyIMX Mmiockocteil. [loctpoenue
pa3BEepPTOK MHOTOTPAHHUKOB U
MIOBEPXHOCTEH BpalCHUSI.

OIIK-4.3.1

Jleknms 10. [IpoekiiioHHOE YepUYEHHE.
Hopmaruzblie 1okyMeHTbl. CTaHAapThI
ECK. ITocTpoeHne akcOHOMETPUUECKUX
poeKIui. (4 gaca).

OIIK-4.3.1

Jlexknusa 11. Coeqnuenus nerajei.
Pe3p00BEIE cOeqUHEHNUS.

OIlIK-4.3.1

JlaGopaTopHasn padota 1. ['paduueckoe
3ananue Nel - [Toctpoenue smtop To4eK B
CUCTEME TpeX IUIOCKOCTeH mpoekiuii. (4
yaca).

OIIK-4.3.1

JlaGopaTopHas padora 2. [ paduueckoe
3ananue Ne2 — Haittu cnenbl npsMoit
nuHuH. ONpeaenuTh HaTypalbHYIO
BCJIMYHHY OTPC3KaA.

OIIK-4.3.1

JlaGopaTopHasn padora 3. [ paduueckoe
3ananue Ne4 — [Toctpoutsb TUHUIO
TepeceveHus IOCKocTe. (4 yaca).

OIlIK-4.3.1

JlabopaTopHas padora 4. KontposbHas
pabora Nel.

OIIK-4.3.1

JlaGopaTopnas padota S. ['paduueckoe
3amanue No5 — Haiitu kparuaiimee
paccTosiHue OT TOYKH JI0 MIIOCKOCTH.
I'padpuueckoe 3ananue Ne6 — Haiitu
HaTypaJlbHYIO BETUYMHY (PUTYDBHI.
I'padpuueckoe 3ananue Ne7 — Merpuueckue
Y TIO3UIIMOHHEIE 3a71a4H. (4 Jaca).

OIIK-4.3.1

JlabopaTopnasi pabora 6. KonTposibHas
pabota No2.

OIIK-4.3.1

JlaGopatopnas padora 7. ['padpuueckoe
3ananue Ne3 — [TocTpouTh TMHHIO CPE30B U
BBIPE30B 3a/IaHHON MTOBEPXHOCTH.

OIlIK-4.3.1

JlaGopaTopHas padota 8. [ paduueckoe
3ananue Ne§ — [Toctpouts TMHUIO
repeceyeHmsl MIOCKOCTH YaCTHOTO
MIOJIO’KEHHMSI C TOBEPXHOCTBIO.

OIIK-4.3.1

JlaGopaTopnas padora 9. ['papuueckoe
3aganue Ne9 — [loctpouts TOUKH
nepeceyeHus MPsSMOM C IOBEPXHOCTHIO.

OIIK-4.3.1

JlaGopaTopnas padora 10. ['paduueckoe
3ananue NelO — IToctpouTs uHUIO
repeceveHust TOBEPXHOCTEH. (4 Jaca).

OIIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3iesa TUCHUILTUHBI

Conep:xanue pasiena

HNupukaTopsl
JIOCTHKEHUST
KOMIIeTeHIIM il

JlabopaTopHas padora 11. Utoru
n3ydenus pasnena «HaueprarenbHas
reoMmetpus». (4 yaca).

OIIK-4.3.1

CamocrosiTesbHast padora. M3yuuts
cienyroyto aurepatypy: HaueprarenbHas
reometpus (yueOHnuk) / Tapaco b.®.,
Hynxuna JI.A., Hemonoros C.O. — CII6.:
«Jlanby, 2012.; Metpuueckue u
MTO3ULMOHHBIE 33/1a4U: IPAKTUKYM
/Anexcanapos C.O.— CII6.: [TerepOyprckumii
rOCyJapCTBEHHBIM YHUBEPCUTET ITyTEH
coobmenus, 2019. - 67c.

Ucrtopus pa3BUTHS TUCHUTLTAHBI
«HaueprartenbHast reomeTpusi». Bxiag
YYEHBIX YHUBEPCHUTETA B Pa3BUTHE
HayepTaTelnbHOoil reomeTpuu. Kpupbie
auHuM. [110cKKe 1 TpoCTpaHCTBEHHBIE
kpuBble nuHuN. Kinaccudukanus
nosepxHocren. [loctpoenne nuuum
nepeceyeHus MOBEPXHOCTEH METO10M
KOHIICHTPUYECKHUX U IKCHEHTPUUECKUX
cdep._PazBepTka nmoBepxHocTu chepsl.
[ToaroroBka k 3amure pabot. [lonroroska k
KOHTPOJIbHBIM Pa0OTaM.

OIIK-4.3.1

MonyJsb 2

Komnerorepnas
rpaduka

JlaGopaTopHas padora 1. 3ananue Nel —
Maxosuk. KomnberorepHas nporpamma
MIPOEKTUPOBAHUS U pa3pabOTKU YepTekKeit
KOMIIAC-3D. 2D-untepdeiic
rpaduueckoro penakropa KOMITAC-3D.
BriBo1 Ha TI€9ATE.

OIIK-4.3.1

JlabopaTopnasi padora 2. 3ananue Ne2 —
[Ipoekunonnoe yepuenue. [Ipasuna
BBITNIOJIHEHUS uepTekel. Pacnionoxenue
BUJIOB, U300pa’KE€HUE pa3pe30B, HAHECEHUE
pa3MepoB, BBITIOJTHEHNE aKCOHOMETPUUECKOU
MIPOEKIMH B rpapuuecKkoM pegaKkTope
KOMIIAC-3D. (6 gacos).

OIlIK-4.3.1

JlaGopaTopHas padora 3. 3aganue No3 —
Pe3bboBoe coenunenue. M3o0paxenne
netainei ¢ pe3p0oil B rpaguueckomM
penakrope KOMITAC-3D. Beinonnenue
cobopouHoro yeprexa. Cnennduxanus. (6
4acoB).

OIIK-4.3.1

JlabopaTopHasi padora 4. 3ananue Ned —
HeramupoBanue. 3D-unTepdeiic
rpaduueckoro penakropa KOMITAC-3D.
3D-MoaenupoBaHue. ACCOIMAaTUBHBIN
yepTex. (12 yacos).

OIIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3iesa TUCHUILTUHBI

Conep:xanue pasiena

HNupukaTopsl
JIOCTHKEHUST
KOMIIeTeHIIM il

JlabopaTopnasi padora 5. 3ananue Ne5 —
3D-c6opka. CoopouHsIii uepTex B 3D-
MoJyJie rpa)udecKoro peaakTopa
KOMIIAC-3D. Boinonnenue
KOHCTPYKTOPCKOW JOKYMEHTAIUH B
rpadudeckom penakrope KOMITAC-3D. (4
qaca).

OIIK-4.3.1

JlaboparopHas pabora 6. TectupoBanue.

OIIK-4.3.1

CamocrositeibHast padora. OCHOBHbBIE
KOMIIOHEHTHI IPO(eCCHOHAIBHBIX
KOMIIBIOTEPHBIX IIPOTPaMM U ITarbl UX
sBosroLuH. [IpyHIUIBI 1 OCHOBHBIE
MIOHATHSI CUCTEM aBTOMATU3UPOBAHHOIO
npoextupoBanusi. Crannaptel ECK/I. Bunbl
COEMHEHMH JleTanei, BUabl pe3bd U ux
xapakTepucTuku. [IpoexTHo-
KOHCTPYKTOpPCKasi U KOHCTPYKTOpCKast
nokymeHranus. [loaroroBka k 3amure
pabort. IloaroToBka K TECTUPOBAHMIO.

OIIK-4.3.1

Jist 3a09HO (POPMBI 00YUEHUS:

n/n

HaunmeHnoBanue
pa3aesna IMCHUNJINHBI

Coaep:xanue pasgesa

NuaukaTopbl
JOCTHKEHUSI
KOMIIeTeHIU

Haueprarenbnas
TE€OMETPUS

Jlekums 1. [Ipenmer HaueprarenbHOU
reomeTpuu. OCHOBHBIE BU/IbI 0OpaTUMBIX
M300paKeHUI: KOMIUIEKCHBII uepTex
Mouka, akCOHOMETPUUYECKUIN YEPTEX.
3aaHue TOYKH.

[Ipsimast. 3aganue u n300pakeHNe Ha
yeprexe. [Ipsmas u Touka. Craeapl mpsaMoit
muHuK. OnpeeneHue HaTypaibHOU
BEJIMYMHBI OTpe3Ka. J[Be mpsmble.
N300pakeHue rnepeceKaronmxcs,
napajuleNbHbIX U CKPEIUBAIOLINXCS
npsambIx. KoHKypHpyromye TOUKH.
[Inockocte. 3aganue Ha yepTexe. I maBHbIE
JMHUM I1ockocTu. [lepecedyenne npsiMon u
IIJIOCKOCTH, JIBYX IUIOCKOCTEH.

OIIK-4.3.1

Jlexuust 2. CriocoObI mpeoOpa3oBaHus
KOMIUJIEKCHOTO YEPTEXa: METO] 3aMEHBI
MJI0CKOCTEH npoekuuii. OCHOBHbIE
MOJIOXKEHHU. 3a/1aut, peraeMble CiocoooM
3aMEHBbI IJIOCKOCTEN NPOEKIUM.

OIIK-4.3.1

Jleknus 3. [lepeceuenne noBepxHocTen
BpAILlEHNS U MHOTOTPaHHUKOB INIOCKOCTBIO
4acTHOro nojoxeHus. Ilepeceuenne
KPUBBIX TOBEPXHOCTEMN.

OIIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3iesa TUCHUILTUHBI

Conep:xanue pasiena

HNupukaTopsl
JIOCTHKEHUST
KOMIIeTeHIIM il

JlaGopaTopuas padota 1. [loctpoenue
yepTexeid MoHka, aKCOHOMETPUUYECKUX
yepTrexen 4yeTbIpéx Touek. Onpenenenue
CJIEJIOB MPSMOM TMHUU U HATypaTbHOU
BEJIMYHHBI OTPE3KA.

OIlIK-4.3.1

JlabGoparopHas padora 2. OnpezaeneHue
HATYpaJbHON BEIMYUHBI TUIOCKOW (DUTYPHI.
MeTtpruecKkue U NO3ULHOHHBIE 331a4u.

OIIK-4.3.1

JlaGopaTopnas padota 3. [loctpoenue
JUHUI CPe30B U BBIPE30B 3aJaHHBIX
IIOBEPXHOCTEH.

OIIK-4.3.1

CamocrosiTesbHast padora. M3yuuts
cnenyrouyo aureparypy: Hadueprarensnas
reometpust (yueonuk) / TapacoB b.®.,
Hynkuna JI.A., Hemonoros C.O. — CII6.:
«Jlanby, 2012.; Metpuueckue u
MO3ULMOHHBIE 33/1a4U: IPAKTUKYM
/AnexcanapoB C.O.— CIIG.: IlerepOyprekuii
rOCYJapCTBEHHBIM YHUBEPCUTET ITyTEH
coobienus, 2019. - 67c.

WcTopus pa3BuTUS AUCHUIIIMHBI
«HauepraTenbHas reometpus». Bkian
YUEHBIX YHUBEPCUTETA B pa3BUTHE
HayepTaTesIbHONW F€OMETPHUH.
[IpoeKMOHHBII METO/1 0TOOpaXKEHUS
MIPOCTPAHCTBA HA ITIOCKOCTh. LlenTpanbHoe,
MapajuieJIbHOE U OPTOTOHAIBHOE
npoenupoBannue. OCHOBHBIE CBOMCTBA.
[TonoxeHne nNpsIMON OTHOCHUTEIBLHO
IJI0CKOCTEN mpoekuuil. [lonoxenue
IJIOCKOCTH OTHOCUTEIBHO TJIOCKOCTEH
MpoeKUUi. B3auMHoOe mooxeHue
mockocteil. [IpuHaanekHOCTh NpsIMON U
TOUYKH IJIOCKOCTH. [I0BEpXHOCTD.
O6pa3zoBanre MOBEPXHOCTEH.
Mmuororpanauku. Chepa. Konnueckas u
LHMIMHIPUYECKast TIOBEPXHOCTH BPAIICHHUS.
Top. Obu1ue cBoiicTBa MOBEPXHOCTEH
BpaieHus. [IpuHaqie)kHOCTh TOUKH U
JIMHUM NOBEpXHOCTH. KOHCTpynpoBanue
oTceka moBepxHocTu. CrocoObl
peoOpa3oBaHusl KOMIJIEKCHOTO YepTexa:
METO/I BpallleHUsI BOKPYT pa3IuYHbIX OCei,
METO/I INIOCKONapajIeIbHOTO
nepemeneHus. [lepeceuenre nopepxHocTeit
BpAILlEHNS U MHOTOTPaHHUKOB INIOCKOCTBIO
oOuiero nonoxenus. [lepeceuenue npsmoit
C MIOBEPXHOCTSIMH BPALLEHUS U
MHOTOorpaHHuKOB. [locTpoeHue pa3BepTok

OIIK-4.3.1




n/n

HaunmMmeHoBaHHue
pa3iesa TUCHUILTUHBI

Conep:xanue pasiena

HNupukaTopsl
JIOCTHKEHUST
KOMIIeTeHIIM il

MHOT'OI'PaHHUKOB M IOBEPXHOCTEN
BpallleHUs. Pernienne MeTpuuecKkux u
MIO3ULIMOHHBIX 3a/1a4. KpuBble nuHum.
[Inockue u IpOCTPaHCTBEHHBIE KPUBBIE
muann. Kiaccudukanus noBepxHOCTeH.
Pa3BepTka noBepxHOCTH chepsbl.
KonTponbHas padora Nel.

KomnrerorepHas
rpaduxa

IIpakTuyeckoe 3ansaTue 1. 3ananue Nel —
Maxosuk. 3aganue Ne2 — [IpoekirionHoe
yepuenue. KommnprorepHas mnporpamma
MIPOEKTUPOBAHUS U pa3pabOTKU YepPTEkKeE
KOMIIAC-3D. 2D-untepdeiic
rpaduueckoro penakropa KOMITAC-3D.
BriBoa Ha nedats. PacnionosxeHue BUIOB,
n300pakeHne pa3pe3oB, HAHECEHNE
pa3MepoB, BHIMIOJIHEHHE
AKCOHOMETPUYECKOU IPOEKIINH B
rpaduueckom pegaktope KOMITIAC-3D. (4
yaca).

OIlIK-4.3.1

IIpakTuyeckoe 3ansaTue 2. 3aganue Ne3 —
Pe3pboBoe coenunenne. M3o0paxenne
JeTaneu ¢ pe3pooii B rpaduuecKomM
penakrope KOMITAC-3D. Ilpasuna
BBITIOJTHEHUSI COOPOYHBIX YEPTEKEH.
Crenudukanmsi.

OIIK-4.3.1

IIpakTuyeckoe 3ansaTue 3. 3ananue Ned —
HeramupoBanue. 3D-unTepdeiic
rpagpuueckoro penakropa KOMITAC-3D.
3D-monenupoBanue. ACCOMATUBHBIN
yepTex. (4 yaca).

OIIK-4.3.1

IIpakTnueckoe 3ansaTue 4. 3aganue Ne5 —
3D-cboopka. Coopounslii yeptex B 3D-
MoOJTyJie rpa)uIecKOro peaakTopa
KOMIIAC-3D. Beimmonnenue
KOHCTPYKTOPCKOM TOKYMEHTAIINU B
rpapuueckom penakrope KOMITAC-3D.

OIlIK-4.3.1

CamocrositenbHas padora. OCHOBHBIE
KOMITOHEHTHI POPECCHOHATBHBIX
KOMIIBIOTEPHBIX ITPOrpaMM U 3TaIlbl UX
sBoJOIUH. [IpUHIUIIBI U OCHOBHBIE
MOHSTHSI CUCTEM aBTOMaTU3UPOBAHHOIO
MIPOEKTUPOBAHMUS.

N3y4yeHre HOpMaTUBHBIX JOKYMEHTOB:
I'OCT 2.301-68 ECKJI ®opmatsr; [OCT
2.302-68 ECKJI Macmra0sr; 'OCT 2.303—
68 ECKJ[ JIunum; I'OCT 2.304-81 ECK/]
MpudTte! yeptexnsie; 'OCT 2.305-2008
ECK/] 1306paxenus — BUibl, pa3pessl,
ceuenus; [OCT 2.306-68* ECKJ]]

OIIK-4.3.1




HNupukaTopsl
Ne HaumeHoBaHue
i | paszena mmcmmmTmHBI Conep:xaHue pa3sjeiia AOCTHKEHHS
KOMIIETEHIITUH
O6o3HaueHne rpaguaeckoe MaTepuaioB u
npaBuia ux HaHeceHus Ha yeptexax; [OCT
2.307-2011 ECK/] Hanecenue pa3mepoB u
npenenbubix oTkIoHeHuit; 'OCT 2.317—
2011 ECKJ] AkcoHOMETpUYECKUE
npoekiuu. Crangaptel ECK/.
Buasl coenuuenunii aetaieid, BUIbI pe3b0 U
uX XapakTepucTuku. OCHOBHbBIEC TTapaMETpPhI
pe3pObl U ux obo3HaueHus. M3o0paxenue
pe3b0bl Ha ueprexax. Yeprex pe3pOOBOro
coenuHeHus. [IpoeKTHO-KOHCTPYKTOpCKas 1
KOHCTPYKTOpPCKasl IOKyMEHTAIIHS.
KonTponbHas padora Ne2.
TectoBoe 3amanue Nel.
TectoBoe 3amanne No2.
5.2. Paznensl MUCIUTIIMHBI U BUABI 3aHATHI
J11s ouHO# popMBI 00YUEHHUS:
Ne HaumeHoBaHue pa3iesa 1 m3 P CPC Beero
n/n JUCIUTIIMHBI
1 HaueprarenbHas reomeTpus 32 - 32 44 108
2 Kommnbprotepras rpaduka - - 32 36 68
Hroro 32 - 64 80 176
KonTpoan 40
Bcero (o0mas Tpy10eMKOCTb, 4ac.) 216

Jist 3a04HOM (OPMBI O0YUEHUS:

No HaunmenoBaHue pa3aeia a0 m3 P CPC Beero
n/n JUCHUNJINHBI
1 | HagyepraTenpHas reoMeTpHUsI 6 - 6 123 135
2 | KommnbrotepHas rpaguka - 12 - 56 68
Hroro 6 12 6 179 203
KonTtpoJs 13
Bcero (0o0mias Tpy10eMKOCTh, yac.) | 216

6. OuneHovHnblie MaTEpHAJIbI IJIsI IPOBCACHUA TCKYILIECTI0 KOHTPOJIA YCIIEBAEMOCTH U
HpOME)ICYTO‘IHOﬁ aTTeCTAallMH oﬁyqamumxca o AMCHMIIJIMHE

OneHouyHble MaTepHabl MO TUCLUILUIMHE SBISIOTCS HEOTHEMJIEMOM 4YacThi0 padodeit
IPOrpaMMbl U TPEACTABICHBI OTIEIbHBIM JOKYMEHTOM, PAacCMOTPEHHBIM Ha 3acelaHuu
Kadeapsl U YTBEP)KJIEHHBIM 3aBEeIyIOIINM Kadeapoil.

7. MeToauyeckue yKazaHus sl 00y4aruuXcsi o0 0CBOEHH IO JUCIIHIJIMHBI

[Topsanok n3y4eHns: JUCIUMILIUHBI CIIE Ty FOIIHIM:
1. OcBoeHue pa3nenoB IUCUUIUIMHBI MPOU3BOAMTCA B TOPSJAKE, NMPUBEICHHOM B
pasnene 5 «CoaepkaHue U CTPYKTypa JUCHMILIMHBD. OOyyaromuicsi JOJKEH OCBOUTH BCe



pas3zenbl JUCHUIUIMHBL, UCIOIb3ysl METOINYECKHE MaTepHalibl AUCHUILIINHBI, a TaKXke yueOHO-
MeToM4YecKoe oOecreueHne, MpuBeIeHHOE B pa3zeine 8 pabodeil mporpaMMEl.

2. Jlna dopmupoBaHUS KOMIIETCHIIMA OOYYalOIIUWCS JOJDKEH IPEIACTaBUTh
BBITIOJTHCHHBIC 33JIaHUs, HEOOXOAMMBIE I OIEHKU 3HAHW, YMEHHM, HABBIKOB U (WJIM) OMbBITA
NESTENIbHOCTH, TPEAYCMOTPEHHBbIE TEKYIIMM KOHTPOJIEM YCIEBAaeMOCTH (CM. OIEHOYHBIE
MaTepuaybl MO0 JUCHUILINHE).

3.  Ilo uToram Tekyuiero KOHTpPOJsS yCHEBAEMOCTH IO TUCIUILIMHE, 00ydaroImuiics
JTOJKEH MTPOUTH MPOMEKYTOUHYIO aTTECTALMIO (CM. OLIEHOYHBIE MATEPUAIbI 110 AUCIUTUIMHE).

8. Onucanne MaTepuaJIbHO-TEXHMYECKOT0 U Y4eOHO-MeTOAMYEeCKOro odecreyeHus,
HEe00X0UMOro /ISl pean3alun 00pa3oBaTeIbHOI NPOrpaMMbl 0 TUCHHUILINHE

8.1. IlomemieHuss mpeACTABISIIOT COOOM Yy4yeOHBIC ayIUTOPUH JJIsi IIPOBEICHUS
y4eOHBIX 3aHATUH, MPEIYCMOTPEHHBIX MPOrpaMMOM CIEIHAUTETa, YKOMIUIEKTOBAaHHbIC
CHELMaTU3UPOBAHHON yuyeOHOH MeOenpl0 M OCHAIlleHHble O0OpYIOBAaHUEM U TEXHUYECKUMHU
cpeAcTBaMU OOYYEeHHMs, CIyKallMMHU JJIs TpeACTaBieHus y4deOHOW wuHpopManuu OO0NbIION
ayJUTOPUU: HACTEHHBIM KPaHOM (CTal[MOHApHBIM MJIM NEPEHOCHBIM), MapKepHOH NOCKOH u
(unm) MeNoBOM JOCKOM, MyJIbTUMEIUNHBIM ITPOEKTOPOM (CTaLlMOHAPHBIM WJIM IEPEHOCHBIM).

Bce nmnomemienus, ucnonb3yemble s NPOBEACHUS  Y4YeOHBIX  3aHATUH U
CaMOCTOSITENIbHOW pabOThI, COOTBETCTBYIOT JCHCTBYIOUIMM CAHUTAPHBIM M MPOTHBOIOKAPHBIM
HOpMaM U IpaBUIIaM.

JUia npoBeneHust 1a0OpaTOPHBIX pabOT MCMONB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI
yHHMBepcHuTeTa U Kadeapsl, 000pyJ0BaHHbIE COBPEMEHHBIMU KOMITBIOTEPAMHU.

[TomemeHust A1 CaMOCTOSTENBHON pabOThl 00YYarOIIUXCSl OCHAIIEHB! KOMIIbIOTEPHOM
TE€XHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «MHTepHeT» M obecreyeHueMm AocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pPa30BaTEIBHYIO CPEly YHUBEPCHTETA.

8.2. VYHuBepcuteT oOecneuyeH HEOOXOIUMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U
CBOOOJHO pacHpOCTPAHAEMOr0 IPOrPaMMHOI0 OOECIEYeHMs, B TOM YHCIE OTEUECTBEHHOIO
IPOM3BOJICTBA:

- MS Office;

— OnepanuonHas cucreMa Windows;

- AntuBupyc Kacnepckuii;

- VYuusepcurerckuit komriekt KOMITAC-3D

8.3. OOyuwaromumcst obecriedeH JOCTyl (yJaJeHHBIH JOCTYH) K COBPEMEHHBIM
poQeCCHOHAIBHBIM 0a3aM JaHHBIX:

— DneKTpoHHO-OUOIMoTeUHass cuctemMa wu3aaTenbcTBa «JlaHby. [DIEKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pexxum goctyma: 1jst aBTOpH3. OJIb30BATENEH;

- DnekTpoHHO-O0ubnMoTeuHas cuctema ibooks.ru («A#Oykc»). — URL: https:/
ibooks.ru / — Pexxum nocTymna: i aBTOpu3. MOJIb30BaTENEH;

— DnexrponHas 6ubanoreka FOPAWT. — URL: https://urait.ru/— Pexum mocTyma:
JUIs aBTOPH3. MOJIb30BaTENEH;

— EnuHoe okHO focTyma K 0oOpa3oBaTelbHBIM — pecypcaM -  KaTajor
00pa30BaTeNIbHBIX HHTEPHET-PECYPCOB U MOJIHOTEKCTOBOM 3JIEKTPOHHONW Y4eOHO-METOAMYECKON
6ubauoreke s oOuiero u npodeccuonansHoro oopasosanus. — URL: http://window.edu.ru/ —
Pexum noctyna: cBOOOAHBIH.

- CrnoBapu u suimxionenuu. — URL: http://academic.ru/ — Pexum poctyna:
CBOOOIHLIIA.

- Hayunas snekrponnas 6ubnuoreka "KubepJlennnka" - 310 HayuHasi 2JIeKTpOHHAsI
O6ubnuoTeka, MOCTpOEHHAs Ha mapagurMe OTKpbIiTo Hayku (Open Science), OCHOBHBIMHU
3aJjauaM¥ KOTOPOH SIBIISICTCSI TIOIYJISIPU3AIAs HAYKW M HAyYHOU JEATEIIbHOCTH, OOIIeCTBEHHBIH
KOHTPOJIb KauyecTBa HAay4HbIX MyONMKalMd, pa3BUTHE MEKIUCUUIUIMHAPHBIX HCCIIEI0BaHHM,
COBPEMEHHOTO HHCTUTYTA HAyYHOW PELEH3UH H MOBBIIICHUE IIUTUPYEMOCTH POCCUIICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pexxum goctyma: cBOOOTHBIA.


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

8.4. OOyuaromumcst obecrieueH AocTyn (yIajdeHHBIM TOCTYI) K WH()OPMAIMOHHBIM
CIPAaBOYHBIM CHUCTEMAaM:

- Hanumonaneneiii  OtkpbiTeiii  YHuBepcurer  "MHTYUT".  becmiatHoe
obpa3zoBanmue. [ DnexTponHslid pecypc]. — URL: https://intuit.ru/ — Pexxum goctyma: cBOOOTHBIA.

8.5. IlepeyeHp meyaTHbIX M  DJJIGKTPOHHBIX  M3JAaHUM, HUCIOJIb3YEMBIX B
00pa30BaTeIbHOM IIPOLIECCE:

- Tapacos, b.®. HaueprarenbHas reomeTpus. [ IeKTpOHHBIN pecypce]: yued. / b.O.
Tapacos, JI.A. ynkuna, C.O. HemonoroB. — Dnektpos. nan. — CII6.: Jlans, 2012. — 256 c.
— Pexxum nocryma: http://e.lanbook.com/book/3735 — 3armn. ¢ skpana.

— HayepraTenbHas reomeTrpusi B KOMIBIOTEPHBIX TexHojorusx. Yl (yuebHoe
nocobue) / EmuceeB H.A., Konnpar M.JI., [lapackeBomymno FO.I'., Tperbskos JI.B. — CII6.:
III'VIIC, 2010 — 34 c.; http://e.Janbook.com/book/91130.

- HauepratenpHast reoMeTpusi B KOMIIBIOTEPHBIX TexHONOTHsAX. Y2 (yueOHoe
nocobue) / Emucee H.A., Konnpar M./., [TapackeBomyno FO.I'., Tperwsikop [I.B. — CII6.:
[II'VIIC, 2011. — 43 c.; http://e.Janbook.com/book/91126.

- Metpudeckre U MO3UIIMOHHBIC 3a1a4yu: npakTukyMm /Anekcanapos C.O.— CII6.:
[TeTepOyprckuii rocy1apCTBEHHBIN YHUBEpCUTET MyTel coobmenus, 2019. - 67c.

- [IpoexmmonHoe yepuenue (yueOnoe mocodue) / Jdynkuna JI.A., EnuceeBa H.H.,
Jleonosa H.U., IlyzanoBa O0.E. — CII6.: IIT'YIIC, 2011. - 39 c.: un. — Pexum nocryna:
http://e.lanbook.com/book/91129 — 3aru. ¢ skpana.

- [TocTpoenne akcCOHOMETpUYECKUX MPOEKIHi (yueOHoe mocodue) / AneKkcanapoB
C.O., Enucees H.A., Ilapackesonyino FO.I'., Tperssaxos I.B. — CII6.: [IT'VIIC, 2006. — 55 c.

- Pe3nOoBbIe m3nenus u coenmHeHus (yueOHoe mocobue) / Uepmenuna E.B.,
CanpankoBa B.B., Cadonora T.}0. — CII6.: IIT'YIIC, 2005. — 56¢.

- UreHne MalIMHOCTPOUTENBHBIX udepTexed / yueOHoe mocobue / Enmcee H.A.,
HemonoroB C.O., IlapackeBomyno HO.I'., Canpauxoa B.B. -CII6.: TII'YIIC, 2008. — 98 c.;
http://e.lanbook.com/book/91137.

- OcHoBbl KOMIIBIOTEepHOU Tpaduku / yueOHoe nocodue / EnuceeB H.A., Kongpar
M. ., ITapackeBomyio FO.I'., Tperbsikos .B. — CII6.: [II'VIIC, 2009. — 127 c.

—  TpexmepHOoe U JABYXMEpHOE MOJENUpPOBaHUE COOPOUYHBIX enuHHUL. ['paduueckuit
penaktop KOMIIAC (yuebnoe nocobue) / EnuceeB H.A., Konapar M. 1., [1apackeBomymo FO.I'.,
Tpetbsaxos [1.B. — CII0.: III'VIIC, 2013. — 60 c. http://e.lanbook.com/book/91125

- [Ipaktukym no gucuuruinHam «CAD/CAM-texHonorun» u «KommbroTepHas
rpaduxa» (yuebHoe mnocodbue) / Emucee H.A., Kowgpar M.J., IlapackeBomyno lO.I'.,
Tpetbsaxos [I.B. — CII6.: TII'VIIC, 2010. — 48 c. http://e.lanbook.com/book/91133

—  Ilpoexkunonnoe yepuenue B rpadpuueckux peaakropax KOMIIAC u AutoCAD Y.
1. (merognueckue ykazanus) / H.A. Enucees, H.H. Enuceesa, YO.E. Ilyzanosa — CII6.: TIT'VIIC.
—2014. — 34 c. http://e.lanbook.com/book/91122.

HopmartuBHO-TIpaBoBast JOKyMEHTAIHS:

— IpaBuja BbIMONHEHHs deprexeil: [CO. roc. cranmaproB] — M.: M3a. crannapros,
2011. (EnuHas cuctema KOHCTPYKTOPCKOM TOKYMEHTAIUH ).

- I'OCT 9150-2002—-M.: U3narenscTBO cTanaapToB,2002.

- I'OCT 8724-81-M.: Komurer cranmaptuzanuu u Mmerpoioruu CCCP,1981.

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

- I'OCT 2. 109-73 (2001) ECKHA OcHoBHBIE TpeOOBaHUS K 4YepTexam,
Cranmaptundopm, 2007, 28 c.

- I'OCT 2.301-68 ECKJI ®opmater, M, Ctangaptuadopm, 2007

- I'OCT 2.302-68 ECKJ] Macmta6st, M, Crangaptundopm, 2007

- I'OCT 2.303-68 ECKZl JIunauu, M, Crannaptundopm, 2007
- I'OCT 2.304-81 ECK]J] Ilpudts yeprexnsie, M, M31aTenscTBO CTaHAAPTOB,
2001, 22 c.


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 2.305-2008ECK]] M3o0pakeHHss — BHIBI, paspesbl, cedyeHus, M,
Crannapruadopm, 2009, 28 c.

- I'OCT 2.306—-68* ECKJ] O6o03Hayenue rpaguyeckoe MarepHalioB H [IPaBUIIA HX
HaHeceHMs Ha yepTexkax, Ctannaptundopm, 2007, 6 c.

- I'OCT 2.307-2011 ECKJI Hanecenue pa3mMepoB H MpelelbHLIX OTKIOHEHHI,
Crannaptuadgopm, 2012, 30 c. :

- I'OCT 2.317-2011 ECK/T AKcOHOMETpHYECKHE TIPOEKIINH

8.6. llepeueHn pecypcoB HH()OPMANHOHHO-TEEKOMMYHHKAITHOHHO# CeTH
«HTEpHET), HCIIOIB3YeMBIX B 00pa30BaTeIbHOM IPOIIECcCe:

- JInuneni kabuner DMOC [Dnexrponusii pecype]. — URL: my.pgups.ru — Pesxum
JOCTYTIA: JUIs aBTOPH3. MOJIB30BATEIEH;

—  DnexTponHas HH(GOpMaALHOHHO-00pa3oBaTenbHas cpela. [DIeKTpOoHHBIH pecype].
— URL: https://sdo.pgups.ru — Pexxum a0ocTyna: 1jis aBTOpH3. M0I630BATENEH.

PaspaboTunk paboueit mporpamMmer, .
JIOLEHT ) IO.E. Tly3anoBa
04 04 20 )3T flé
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