MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.8 HauepraTenbHast reOMETpHs U MH)KEHEpHas rpaduka

YTBEPXIAIO
Hexan OVYII

YTBEPXJIAO /H.W. Jlapronosa/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

09.03.2023 r.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(ceranbHOCTD)

27.03.02 YnpapieHne Ka4eCTBOM

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

anaBneHI/Ie Ka4uCCTBOM B ITPOMU3BOJACTBCHHO-

HaHpaBHeHHOCTb

TCXHOJIOTHYCCKHUX CUCTCMaAxX

Kypc 1

Cemectp 1,2

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

YaCOB/3aYETHBIX €IUHMNI]

180/5
- 4acoB
54 4acoB
18 4acoB
- 4acoB
72 4acoB
6 4acoB
- cemMecTp
72 4acoB
30 4acoB
2 ceMecTp
1 ceMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanbHOCTH) 27.03.02 YipaBieHrue KaueCTBOM

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib HI'ul’ COI'NTACOBAHO KO.M. bynnakoBa
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa naueprarenpHOil reoMeTpuu U rpaduku

(HaumeHoBaHME Kadeapsl)
09.03.2023 pOTOKOJ Ne 7

(mara)
3aBenyrouuii kadeapoit COI''TACOBAHO O.A. Mowuceesa

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO T.B. fnsimnesa

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO C.B. KpacnoBa

(1.0. ®amumnus)

Oxcnept(bl): [To3aeeB Cepreit Banepsesuy, J{upekrop AHO "PLIK B cdepe npon3BoauTeTIHOCTH
Tpyaa PMO"

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 09.03.2023 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.3 BeiOupaer 3HAHUs: 3HAE€T METO/bI U CPEICTBA
Crniocoben ONTUMAIILHBIA BapUAHT  |T€OMETPHUUYECKOrO MOJAEINPOBAHUS TEXHUYECKUX
OCYILIECTBIIATh  |pELICHUs 3a1a4H, yMeHHs1: YMEET UCII0JIb30BaTh rpauuecKnue METO/IbI
IOUCK, apryMEHTHUPYs CBOU pEILIEHNUs OTIENbHBIX 3a/1a4, CBSI3aHHBIX C
KPUTHYECKHIA BBIOOD n300pakeHNEM T'€OMETPUUECKUX 00Pa30B, UX
AHAJIN3 U CUHTE3 B3alMHBIM PACIIOJIO)KEHUEM U B3aUMO/IEHCTBUEM B
uH(popMaluuy, IIPOCTPAHCTBE.
IIPUMEHSTD HaBbIKM: Biajgeer anropurmMamu pemieHus 3aznad,
CUCTEMHBIN CBSI3aHHBIX ¢ ()OPMOI U B3aMHBIM PacIOI0KEHUEM
MOAXOJ AJIs MIPOCTPAHCTBEHHBIX (PUTYD.
pelieHus
IIOCTaBJIEHHBIX
3aja4
2. OlIK-11 OIIK-11.2 OGecnieurBaet |3HaHMsA: 3HACT MpaBmiia 0(HOPMIICHHUS TIPOSKTHO-
Criocoben COINPOBOXKACHUE U KOHCTPYKTOPCKOM JOKYMEHTALlUU B COOTBETCTBUH C
pa3pabarbiBaTh |KOPPEKTUPOBKY ECKA.
TEXHUYECKYI0  [TEXHUYECKOU yMeHHsi: YMeeT 0popMIIATh KOHCTPYKTOPCKYIO

JOKYMEHTaIUIO (
B TOM YHCIIE U B
AIIEKTPOHHOM
BHUJIE) B 00JIACTH
yIIpaBJICHUS
Ka4eCcTBOM B
YCIIOBHSAX
ugpoBoi
HYKOHOMHKH, C
y4eToM
JIEHCTBYIOIUX
CTaHJapTOB
Ka4yecTBa

JOKYMEHTAIUU CUCTEMBI
YIIPABJICHUS Ka4E€CTBOM
Ha BCEX JTanax
JKU3HEHHOIO LUK
MIPOYKLIUH, YCIIYTH

JIOKYMEHTAIUIO B COOTBETCTBUHM C TPEOOBAaHUSIMHU
CTaH/IapTOB PYYHBIM U MAIIMHHBIM CIIOCOOOM.
HaBbIKM: Brajeer HaBpIKaMU YTEHUS] TEXHUYECKUX
yepTexe 1 0popMIIEHHSI KOHCTPYKTOPCKOU
JIOKYMEHTALUU.

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTCs 0053aTeTbHON

Jlost

MPOAOJIKCHUA

(dhopmMupoBaHUs

3asABJICHHBIX

KOMIIETCHIIUIH HCO6XOI[I/IMBI 3HaHUA

npenecTBYOmuX Auciumina: Matematuka (YK-1)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETeHIMH B ciieayomux nuciummimiax: Nadopmannonnsie Texnonoruu (YK-1), Cucremusiit
ananu3 u npunstue pemennit (YK-1), OcHOBBI TexHOIOrHYECKOTO MpeanpuauMarenseTa (YK-1),
Metponorus, ceprudukanus u ctanaaptuzamus (OI1K-11), PazpaboTrka nokymeHTauu B 001acTH
yrnpaeinenusi kadectBoMm (OIIK-11); mpakrukax: Ilpemmumuiomnas mnpaktuka (OITK-11);
roCyJapCTBEHHOM UTOTrOBOM artectannu B popme: [loaroroBka K mpoieaype 3amThl U 3a1uTa



BBITTYCKHOHN KBaymmdukanmuonHoi padotsl (YK-1), I[loaroroBka k mporenype 3amuThl U 3aIiuTa
BBINTYCKHOW KBaM(puKannonHo padorer (OITK-11)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESITEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXO/IBI.

OCHOBHBIMU ~ CTPATEIMYECKMMH TEXHOJOTMAMHU SBISIOTCS: IPAKTUYECKHE M J1abopaTopHbIE
3aHSTHSL, IPOLIEAYPBI CAMOOOYUEHUS

Ha noctmkenme KOHKPETHBIX Lieleld OOy4eHHs HalpaBieHbl TPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTUH: 3a/1aHusl, UHPOPMALIMOHHbIE

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel u Tembl 3aHATHIA

4acoB KOMITETEHIIMH
HaueprarenbHas reomerpusi. IIpoekiinoHHoe YepueHne. 72 OIIK-11, YK-1
[TpakTrueckoe 3ansaTue. OOMME MpaBUiia BHIIOJIHECHUS YEPTEIKEH. 2

Cranpaptsl 3 rpynnsl ECK/] "OO01ue npaBuiia BBITOTHEHUS
yeprexeil". O0IMe npaBuiia IPOCTAHOBKH PA3MEPOB.

JlabGopaTtopHnast pabota. UepTex AeTainu ¢ CONMPSIKEHUSIMH, 2
QITOPUTMBI PEIICHHS 33]1a4 Ha TOCTPOCHUE PA3IMYHBIX BUIIOB
CoONpsDKEHUH, MPUMeED 0(DOPMIIEHHUS YEPTEXKA.

IIpakTueckoe 3auatue. [IpoenupoBanre — OCHOBHOM METOL 2
HauyepTaTeIbHOU reoMeTpui. LleHTpanbHOE MPOeUPOBAHHUE U ETO
cBoicTBa. [lapanienbHoe NTPpOEHMPOBAHKUE U €TI0 CBOWCTBA.

JlaGopaTtopHast padora. [IpssiMoyronbHbIil yepTex. OOpaTUMOCTh 2
yeprexka. [lonmydenue yeprexa. J|ByXKapTUHHBIN U TPEXKAPTUHHBIN
YEPTEKH TOUKHU, IPSIMOM, MIIOCKOCTH.

ITpakTrueckoe 3ansaTue. MHOrorpaHHukyd. OCHOBHBIE MIOHATHUS U 2
onpeneneHus. AITOpUTM MOCTPOCHUS NMPOEKIMM TOYEK U JIMHUMI
Ha MHOTOI'DAHHUKE.

JlaGopaTtopHast pabota. UepTex reoMeTpudeckoil GuUrypsl co 2
CKBO3HBIM O0TBepcTHEM. [locTpoeHrne CKBOZHOTO OTBEPCTHS B

TUPAMHJIE.

[TpakTuaeckoe 3austue. [loBepxHocTH BpamieHus. OnpenenacHue. 2

CrniocoOblI 3a/1aHUsl TOBEPXHOCTEHN BpAlllEHUS HA YepTEeXKe.
ANTOPUTM IOCTPOEHHUSI MPOSKIMM TOUEK U JIMHHUNA HA TIOBEPXHOCTH.

JlaboparopHas paboTa. UepTex reoMeTpuueckoil purypsl co 2
CKBO3HBIM OTBepcTueM. [locTpoeHne CKBO3HOTO OTBEPCTHUS B
KOHYCe, II1ape.

[TpakTueckoe 3anstue. KonrponsHas padora "[locTpoenue 2
CKBO3HOI'O OTBEPCTHS B TEOMETPHUUECKON urype'.
JlaboparopHas paboTta. [ToctpoeHne TMHIHA B3aUMHOTO 2

nepeceveHus MOBEpXHOCTEH. TOUKM TUHUY TIEPECEUCHUS : OTIOPHBIE,
npoMekyTouHble. TOYKM BUAMMOCTU. AJITOPUTM PELLICHUS IS
cJIy4ast, KOr[a OJHAa MOBEPXHOCTL NIPOSHUPYIOIIAs.

IIpaktnueckoe 3ansatue. [loctpoenue IMHUK NepecedeHus 2
MOBEPXHOCTEH CITOCOOOM TIOCKOCTEH YPOBHSI, ctocoooM chep
(crtocoObI KOHIIEHTPHUUECKHUX M IKCLIEHTPUIECKHUX ChED).




AJNTOPUTMBI pElIeHHUs 3a/1a4.

JlaboparopHuas pabota. KontponbHas padota "I[loctpoenne muHuH
B3aMMHOT'0 epecedeHUs MOBEPXHOCTEN .

[Tpaktuyeckoe 3anstue. [OCT 2.305-2008 ECK/] "HU300paxkeHus -
BHJIBI,
pa3pesbl, ceueHus". M300pakeHUs AETAIN HA YEPTEXKE.

Jlabopartopnas padora. FOCT 2.317-2011 ECK]
"AkcoHoMmeTpuueckue rnpoekun”. IlpsamoyroapHas n30MeTpus.
ITocTpoeHHe OKPY>KHOCTH B U30METPHUH.

[Tpaktuyeckoe 3anstue. [OCT 2.305-2008 ECK/] "MU300paxkeHus -
BUJIBI,

pa3pessl, ceuenus". M3o0pakenus aeranu Ha yeprexe. OCHOBHBIC,
JIOTIOJTHUTEIIbHBIC, MECTHBIE BUIBI. [IpOCThIC M CII0XKHBIE pa3pesbl.
Ceuenust JCTaJIn. BBIHOCHBIE 3JIEMEHTHI.

Jlaboparopnas padota. [OCT 2.317-2011 ECK /I
"AkcoHoMmeTpuueckue rnpoekun'. Iloctpoenue n3omMeTpuueckon
IPOEKINH JIETAIH C BIPE30M YETBEPTH.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PT'P

1. u3ydeHue JEeKIIMOHHOIO MaTepualla Ha BHEIIHEM Kypce
"HaueprarenbHas reomeTpus" Ha mooped.net, BEITTOJIHCHHE
TECTOBBIX 3aJaHUM.

2. BBINIOJTHEHUE pacueTHO-TpapUuecKux padoT:

PT'P 1. "Conpsixenue muauil. Crangaptel ECKA"; PI'P 2.
"[Ipunanyiexxnocts Touek nmosepxHoctu"; PI'P 3. "[loctpoenue
JMHUY TIepeceueHus reomerpudeckux ¢uryp'; PI'P 4.
"[IpoekinoHHOE YepueHue'.

36

Wnas xoHTakTHAsA padora:

2 cemecTtp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

MaIlII/IHOCTpOI/[TeJII)HOQ YECPpUYCHHUC. KOMHL]OTepHaH rpad)mca

72

JlaGopaTtopHast pabota. [locTpoeHue 1BymepHOTro uepTexa B
cucteme KOMITAC- 3D.

2

JlabopaTtopHast pabora. Coznanue mojeneit B cucteme KOMITAC-
3D, BhINOJIHEHHE aCCOIMATUBHOTO YepTeka Aetanu no 3D-moaenu
C IMOCTPOCHUEM OCHOBHBIX BU/IOB, HCO6X0}1I/IMBIX pa3pes3o0s,
M30METPUUYECKON MPOCKITHH.

JlaGopaTtopHas pabota. Buapl coenunenus aeraneii. Pe3pOsbl.
OcHoBHbIe 211eMeHTHI pe3b0bl. Kinaccuduxkarus pesn0. [IpaBuna
n300pakeHus ¥ 0003Ha4YeHNsI pe3b0bl. Pe3L00BEIE COEANMHEHMS.

JlaboparopHas paboTa. Dcku3bl neraneii. [IpaBuia BeIMOTHEHUS U
MOCJIEI0BATEIHbHOCTh COCTABICHMSI 3CKM30B. DCKU3bI JleTasiel

"’ n

“Irynep”, "I"atika HakuaHas", "IITok".

JlaGopaTtopHnast pabota. Co3gaHue TpeXMEepHON MOJEIH U paboUero
yeprexa getaned “Ulrynep”, "'alika HakunHas", "lITok" B
cucreme KOMITAC-3D.

JlaGopatopHast pabora. COopouHblii uepTex. CrienuuKarms.

JlaGopatopHas pabota. Coznanue coopku B cucreme KOMITAC-
3D, BBITIOTHEHUE aCCOIMATHBHOTO COOPOYHOTO YepTeska mo 3D-
MOJIENIN, CO3TaHNE CENN(bUKALINH.

OIIK-11, YK-1




JlaGopaTtopHnast pabota. Dcku3 U pabounii ueptex aetanu "Ban'". 2

JlaGopaTtopHnas padora. Co3nanue monenu "Ban" B cucreme 2
KOMIIAC-3D c noMo1ubto onepanuii BpaiieHus, Bbl1aBIMBaHus,
paboThl ¢ OUOIMOTEKOM CTaHJAPTHBIX U3EIUMA, BBIMOTHEHUS
ACCOIIMAaTUBHOTO YepTerka JeTanu mo 3D-mMoaenu ¢ nocTpoeHueM
OCHOBHOTO BUJ1a, HEOOXOIMMBIX pPa3pe30B U CEUCHUM.

JlaboparopHas pabota. Urenue cOopodnoro ueprexa. Paboune 4
YEPTEXKH U ICKU3bI JICTAJICH.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHCIIE BBITIOJTHEHUE
KP, PT'P

1. u3ydeHue JEeKIIMOHHOI0 MaTepualla Ha BHEIIHEM Kypce
"UnmxkenepHas rpaduka" Ha mooped.net, BBIMOITHEHNE TECTOBBIX
3a1aHUM.

2. BBINIOJTHEHUE pacueTHO-TpapuuecKux padoT:

PT'P 1. "Tloctpoenue neymepnoro ueprexa B cucreme KOMITAC-
3D."; PI'P 2. "Co3nanue mozneiei B cucteme KOMITAC-3D,
BBITIOJIHEHHE aCCOIMATUBHOTO YepTexa aeranu no 3D-moxenn";
PI'P 3. "Co3nanue monenu u ueptexa aeranu "Ban"; PI'P 4.
"Co3gaHue TpeXMEpHOI Mosien ¥ pabouero yeprexa AeTaiu

“II'tyuep” 8 KOMITAC-3D". 36
Wuas xonrakTHas padora: 0
IToaroToBka K dK3aMeHYy 30
IIpoBenenne dK3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHTUTUTMHBI

N3yuenne mucuuruinasl "HaueprarenbHas reoMeTpus W WHKEHepHas rpaduka’ peKOMEHIyeTcCs
HayaTh C O3HAKOMJIEHUS C pabodeil MporpaMMoi, €€ CTPYKTYpOH U COJAEp)KaHWEM pa3JielioB.
VY4eOHbIil MaTepuan CTPYKTYpUPOBaH, U3YYCHHE JAUCUUIUIMHBI OCYIIECTBISECTCS B TEMAaTUYECKOM
MOCJIEI0BATEIBbHOCTH.

IToaroroska K 3aHSATHAM CeMHUHAPCKOT0 THNA BKIIOYAET 03HAaKOMJICHUE c
IUTAHOM IPAKTHYECKOro (71a00paTOpHOT0) 3aHATHS; BHIIOJHEHHE JOMAIIHEro 3aJaHusl, padoTy C
y4eOHOW M y4eOHO-METOJMYECKOW JIMTepaTypol, HAYYHBIMH H3JAHUSIMU € DJIEKTPOHHBIMU

00pa3oBaTeNbHBIMH pecypcamu, PEKOMEHI0BaHHBIMU paboueii MPOrpaMMoit
nucuuiinHel "HadepraTtenbHas reoMeTpus u WH)XEHEepHas rpaduka".
CopepxaHre caMOCTOSTETLHOM padoThI ONIpEaeIsIeTCs paboueit MPOTPAMMOi1

muctumuinael - "HauepTtatenbHassh reoMeTpusi M MH)KEeHepHas Tpaduka'', OLEHOYHBIMH U
METOJMYECKUMH MaTepualaMy, 3aJaHUsAMHM W YyKa3aHUsAMHU Ipenojasarens. CaMmocTosTenbHast
paboTa MOXXET OCYIIECTBIATHCA B ayJIUTOPHON W BHeayauTOpHOH (opmax. DPPEeKTHBHBIM
CPEICTBOM OCYILECTBJIEHUSI CaMOCTOATEIbHON pabOThl SBISETCS ANEKTPOHHAS MH(OPMAIMOHHO-
oOpasoBarenbHasl cpela YHHMBEPCHTETa, KOTOpas oO0OecreuymBaeT JOCTYN K OOpa3oBaTeIbHOMN
nporpamme, pabouell mporpamme IJUCIHHUIUIMHBL, K 3JEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM,
npodeccHoHaIbHBIM ~ 0a3aM  JaHHBIX WM MH(POPMALMOHHBIM  CHPABOYHBIM  CHCTEMaM.
Nzyuenne paucuuiuinHbl "HaueprarenbHas reoMeTpus U HHXKEHEpHas rpaduka’ BKIOYaeT

BBITNIOJIHEHHE pacuETHO-rpauuecKux pa0or, KOHTPOJIBHBIX pa0or.
[lepuoanunocTh poBeAeHUs, (POPMbI TEKYIIErO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OICHUBAHUS
XoJ1a OCBOCHUS JUCLHUTIIINH IIPEACTABIICHBI B paboueit Iporpamme.

dopMoOli  MPOMEXKYTOUHOW arrecTanMu 1o aucuuiuiHe "HadeprarenbHas reomeTpust U
UH)XeHepHas rpaduka” sBisercs 3aueT B 1 cemecTpe, SK3aMeH BO 2 ceMecTpe.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

NeNe
/o

Cnucok ucnoap3yeMoin JIUTepaTyphbl

KomnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIIHNXCS B

OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

bakynuna, Mpuna Pudarosna. UnxenepHas 1 KOMIObIOTepHast
rpadguka. ODCKuU3MpoOBaHWE U MojenupoBaHue [Tekcr]
yueOHoe mocobue / U. P. bakynuna, FO. M. Bynnakosa, O. A.
MouceeBa; M-Bo oOpa3oBanusi u Hayku Poc. deneparuu,
®I'BOY BO "[oBomk. roc. Texuoir yu-t". Homkap-Omna:

1/

:|https://portal.volgatech.net/bo

oks/Bakulina_Inzhenernaya_i
_kompyuternaya_grafika_Es
Kizirovaniye_i_modelirovani

II'TY, 2023. - 94 c. ISBN 978-5-8158-2343-3. Dk3eMIuIsIphI: ye 2023.pdf
Bcero 1.

2. |llle6ameB, Bukrop EBrenseBuu. KpuBble auHUHM U 84
noBepxHoctu [Tekct] : [yueb. mocoOue ajisi CTyJIEHTOB BY30B
o JiecoTexH. cneruanbHocTsM] / B. E. IlleGares. P'IomKap-

Oma: MapI'TY, 2004. - 109 c. ISBN 5-8158-0287-5.
OK3eMILIAPHL: Bcero 84.

3. |[Ipoekumonnoe uepueHue [Tekcr] : cOOpHHK 3amaHUil C 15 /
npuMepaMd WX BBIOJHEHHs Ui CTYyAeHTOB TexHuueckux |https://portal.volgatech.net/bo
HarpaBJIeHUH OAroTOBKY / MuHUCTEpCcTBO Hayku U Bbiciero |0ks/Novoselov_Proekzionnoe
obpaszoBanusi Poccuiickoit  deneparuu, ®I'bOY BO|_cherchenie_Shast_2 2019.p
"TToBomKCKUIT roCyJapCTBEHHBIH TEXHOJIOTHIECKUHT df
yauBepcutet"; cocraputens H. T. Hosocenos. Momrkap-Oma:

III'TY, 2019. - 63, [1] ¢. Ox3eMIuIsApsI: Bcero 15.

4. |[IIpoekunoHHoe uepueHue. M300pakeHue NpeAMETOB Ha 15/
yepTexkax [Tekct] : Meroauueckue ykasanus K BoimonHeHwro [https://portal.volgatech.net/bo
3aJlaHMsl 10  HWHXEHepHoi rpaduke ais  crynenToB|oks/Novoselov_Proekzionnoe
TEXHUYECKMX HampaBjieHui moarotoBku / MunucrepcrBo|_cherchenie_Shast 1 2019.p
HayKu W BbIcumiero obOpaszoBanus Poccuiickoit ®Peneparum, df
OI'bOY BO "TToBomKCKUI roCyAapCTBEHHBIN
TEeXHOJOTu4eckuii yHusepcurer" ; cocrasutens H. T.

Hogocenos. Homkap-Omna: TITTY, 2019. - 46 ¢. DKx3eMILIAPSL:
Bcero 15.

5. |lloctpoenue conpspkeruit [TekcT] : [MeTomuUecKne yKa3aHus 91
K BBIMOJIHEHUIO 331aHus "YepTex aeTainu ¢ conpspkeHusMu'"| /

M -Bo obOpazoBanus u Hayku PO, O®T'BOY BIIO "lloBomxk.
roc. TexHon. yH-t"; [coct. H. T. Hosocenos]. Mouikap-Ona:
III'TY, 2012. - 27 ¢. Ox3eMmIsIpel: Bcero 91.

6. |Cepra, I'. B. UmxenepHas rpaduka [DneKTpoHHbIH pecype] :

yuebHuk / I'. B. Cepra, . . Tabauyk, H. H. Ky3nenosa. 2-e
u3n., ucnp. u pon. Cankr-IlerepOypr: Jlanp, 2022. - 228 c.
ISBN 978-5-8114-2856-4.

https://e.lanbook.com/book/2
12708

6.2. MarepuanbHO-TeXHUYECKas 6a3a ¥ mporpaMMHoOe oOecrieueHue




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

226 (11)

Hocka aymutopnas 1000*1500 (1),
Kowmriekt yuebnoit mebenn (1)

Windows
CnpaBoyHas
cHucTrema

Microsoft
Enterprise,
ImpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommmiexr 1O
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BAaTCIABCKUX 3aaay,
KOMITAC-3D V19,
KOMIIAC-3D V19

322 (1)

Hocka aymutopHas 1000*1500 (1),
Komnerorep RAMEC GALE Custom
i3-3200/4I'b/  monutop LCD 21.5",
kinaBuat.,Mbib  (15),  Kommuekt
yuebHoii mebenu (1)

Microsoft Windows
Enterprise, CmnpaBouHas
IpaBOBas CUCTEMaA
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJISL pemeHI/m OCHOBHBIX
IIOJIB30BAaTCIBCKUX 3aaay,
KOMITAC-3D V19,
KOMIITAC-3D V19

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOCHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, IITyOuHa YCBOEHHS), PEAYCMOTPEHHOTO
paboueii mporpaMMmoii;
- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMCHHC NIPUMCHATb TCOPCTUUCCKUC 3HAHUS ITPU PCIICHUHU ITPAKTHICCKUX SaHaHHﬁ.
[IIkana orleHNBaHUS MPECTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (GOHIA OIEHOYHBIX CPEICTB IO
00pa3oBaTeNnbHOI MporpamMme.
1 cemectp.3auer

3apaua Nel - MocTpouTb GPOHTaNbHYIO U FOPU3OHTANbHYHO NPOEKLMN NMPaMUAbl MO KOOPAMHATaM eé BepLnH
A B,C,S.

A (75;25;0) B (25;60;0) C(15;0;0) S(40;25;60)

MoCTPOUTb MPOEKLMM TOUEK, MPUHAA/IEKALLUMX NOBEPXHOCTM NMpPaMUbl, Mo ycaosuio. NocTpoeHne BeaeTca
NPY MOMOLLM YePTENKHbIX UHCTPYMEHTOB.

3agaua Ne2 - MocTpouTb IMHUI0 NepecedyeHns ABYX NoBepXHOCTeN. MocTpoeHne BeAeTCA NPU NOMOLLM




YepTeXHbIX MHCTPYMEHTOB.

3apgaua Ne3 - MocTpouTb N30METPUYECKYHO NPOeKUMIo AeTann. MocTpoeHne BeaeTca Npu MOMOLLM YePTEKHbIX
NHCTPYMEHTOB.

2 cemecTp. IK3ameH

1. MocTponTb N30METPUYECKYIO MPOEKLMIO AETaNN C BbIDE3OM YETBEPTY.

2. MocTpouTb OCHOBHbIE BUAbI AeTaNN, HEOOXOAMMblE Pa3pesbl.

3. BbINonHUTb pe3bboBoe coeguHeHne geTaneil. BbinoaHAeTca Npy NOMOLLM YePTEKHbIX MHCTPYMEHTOB.
4. Co3pgaHue TpeXMEPHOM MOLEeNN N YepTeKa AeTanu no 3ckmusy B cucteme KOMIMAC-3D.

[lepedyeHb BOIpOCOB AJis MPOBEACHUS IPOMEKYTOUHOM aTTECTAIlUU
1 cemecTp (3auer)

1. [IpoeunpoBanne — OCHOBHON METOJ HHKEHEpHOM rpaduku. LleHTpanbHOe TPOCUPOBAHUE U €TO
cBoiicTBa. [lapamienbHoe MpoenupoBaHUe U €ro CBOKWCTBA.

2. [IpssmoyronbHeIii gyepTek. O0paTUMOCTh uepTexa. [lomyuenne geprexa.

3. 3apanue Ha yepTexe npsMbIX. [IpuHaIIe)KHOCTh TOUKK NpsiMOM. [Ipu3HaKku NpsMbIX YPOBHS U
MPOCLUPYIOIINX NPSAMBIX Ha yepTexe. B3auMHOe NOI0KEHNE MPAMBIX.

4. 3amanue Ha yepTexe tiockocterd. CriocoObl 3amanus. [IprHaIeKHOCTD IPSIMOI TIIOCKOCTH.
[TpruHaIEKHOCTD TOUYKH IUIOCKOCTH. Clebl MIIOCKOCTH.

5. MHOFOFpaHHI/IKI/I. OCHOBHBIC IOHSATHS U OIIPECACIICHU. AJ'IFOpI/ITM MOCTPOCHUSA HpOGKHI/Iﬁ TOYKH Ha
MHOT'OI'PaHHUKE.

6. IToBepxHoctu BpameHus. Onpenenenue. CrocoObl 3a1aHus TOBEPXHOCTEH BpallEeHNsI HA YEPTEXKE.
AJNTOPUTM MOCTPOEHUSI TPOCKIMH TOUYKH Ha MOBEPXHOCTH.

7. IlocTpoeHue CKBO3HOIO BhIPE3a B TeOMETpHUECKOM (urype. Boipes B mupamu/ie, KOHYyCe, IIape.

8. [locTpoeHue JTMHUY MTepeceueHrs MOBEPXHOCTeW. TOUKM IMHUN TIepECEUeHUsI: OTIOPHBIE,
MpoMeXKyTOUHBbIE. TOUYKM BUIUMOCTH. AJITOPUTM PEIISHHUs ISl Cilydasi, KOTJa 0/1Ha TIOBEPXHOCTh
IIPOELUPYIOIIas.

9. IlocTpoeHue JTMHUY MEepeceUeHHsI TOBEPXHOCTEH CIIOCOOOM KOHIIEHTPHYECKUX cdep.
10. ITocTpoeHue TUHUN TIEPECEUCHUS TTOBEPXHOCTEH CIIOCOO0M TIOCKOCTEH YPOBHSI.

11. Bunel koHCTpyKTOpCcKoi qokymeHTauu. OcHoBHble nonoxenus ['OCT 2.301-68 ECK/]
«Dopmatery, [OCT 2.302-68 ECKJI «Macmradb», 'OCT 2.303-68 ECK/] «JIuauuny, 'OCT 2.304-81
ECK/I «lLIpudTs! 4epTe:KHBICY.

12. TOCT 2.305-2008 ECK /I «M1300paskeHus - BUbl, pa3pesbl, ceueHus». [IpaBuiia BHIIOIHEHUS,
n300paXeHus M KiaccupuKanus BUI0B, Pa3pe30B.

13. OcuoBusle nonosxkenust 'OCT 2.307-2011 ECK/] «Hanecenne pa3mMepoB U MPEENIbHBIX OTKJIOHEHUI.
14. AxcoHomerpuueckue npoekiuu. CTaHJapTHbIE BUABI aKCOHOMETPUUECKHUX MPOEKIIUH.
2 cemecTp (IK3aMeH)

1. Bugsr koncTpykTopckoit nokymentaruu. Ocaoasie mosokerws ['OCT 2.301 — 68«Dopmatery, TOCT
2.302 — 68 «Macmradbi», [OCT 2.303 — 68 «JIunuu ueprexar, [OCT 2.304 — 81 «IlIpud 1l uepTeKHBICH

2. TOCT 2.305-2008 ECK]] «M300paxeHust - BUIIbI, pa3pe3bl, ceucHus». [IpaBuia BbIIOIHCHHUS,



n300paXeHUs M KiaccupUKanus BUIOB, Pa3pe3oB.

3. Ocnosusble nonoxenus ['OCT 2.307-2011 ECKJ] Hanecenne pa3mMepoB U IpeeNbHBIX OTKJIOHEHUH.
4. Axconomerpuueckue npoekiun. CTaHIapTHBIE BUBI aKCOHOMETPHUUECKUX TPOSKIUH.

5. CoequHEHNMS eTaneil pa3beMHbIC 1 HEPa3heMHBIE.

6. CoemuHeHne aeTajeii ¢ moMoIIbio pe3n0sl. Kimaccudukamus pe3rd, mapamMeTphl pe3sObl. Y CIIOBHOE
n300pakeHne Pe3bOnl. Y CI0BHOE 0003HAUCHHE PE3hObI.

7. Paboume uepTexu 1 3CKU3HI aeTaieit. [locmenoBaTenbHOCTE BRITOTHEHUS dCKH3A.

8. COopouHbIe YepTekKH U JAeTanupoBanue. Urenue coopounoro yeprexa. Crernudukanus. Paboune
YEPTEkKHU U ICKU3bI JeTanei.

9. KommibloTepHble TEXHOJOTHH BhIMoHEeHUs uepTexeil. Murepdetic cuctembr KOMITAC-3D. Tumnst
nokymentoB KOMITAC-3D.

10. TpexmepHoe MoneaupoBanue. JlepeBo Mojienu. ICKU3bl M OCHOBHBIC OTICpAIlMK CO3aHMS MOJICIIH.

11. Co3nanue mojenu cOopku u coopounoro ueprexa B cucteme KOMITAC-3D.



