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ITosicHUTENBLHAA 3aNIHCKA

O0bEM OUCUMILUIUHBL 3 3.e.
Pe3yabTaThbl 00yYeHHsI M0 JHCHHUILIHHE (MOAYJIK0), COOTHECCHHBIC ¢ MHIMKATOPAMHU JIOCTHIKE-

HUS KOMIICTCHIIUN, YCTAHOBJICHHBIME 00pa30BaTeIbHOM MPOrpaMMOit

KoMnerennun Nuaukaropsl Pe3yabTaThbl 00y4eHUs MO JUCHH-

NOCTHIKEHHUS IUIMHe (MOIYJII0)
KOMIIeTeH Ui’

OIIK-2.  Cnocoben | OIIK-2.1. ITpumenser ¢pyH- 3HaAM®.

MIPUMEHSATH ecTe- | JaMeHTaJIbHbIE MaTeMaTHye- - METOJBI TOCTPOEHHUS OOPATHUMBIX

CTBEHHOHAYYHbIE U | CKHE, ECTECTBEHHOHAYYHBIC U | YEPTEKEU MPOCTPAHCTBEHHBIX O0B-

0OIIenHKEHEPHBIC 00IIEeHH)KEHEPHBIC €KTOB, H300pKCHHS Ha YEPTEKe

3HaHUS, aHaJUTUYe- | 3HAHUS B IPO(ECCUOHATBLHON | MPAMBIX, IUIOCKOCTEH, KPHUBBIX JIH-

CKHE METOJIbl B IPO-
(dbeccruoHambHOU JesI-
TENLHOCTH

JEATEIIBHOCTH
OIIK-2.2. IlpumensieT MeTO-
JIbl TEOPETUYECKOI0 U JKCIIE-
PUMEHTAIILHOTO UCCIIE10Ba-
HUS B IPO(heCCHOHAIBHOMN Je-
ATEIbHOCTU

OIIK-2.3. Hcnonb3yer ecrte-
CTBEHHOHAy4YHbIE W OOIIEHH-
JKEHEepHbIE 3HaHUs B mpodec-
CHOHAJIbHOW JIEATEIbHOCTH

HUW ¥ TTOBEPXHOCTEH; CIIOCOOBI mpe-
00pa3oBaHMs YepTexKa;

-CIIOCOOBI  MOCTPOCHHS H300pake-
HUN (BKJIIOYAsi IPSIMOYTOJIbHBIE H30-
METPUYECKYI0O U JUMETPUUYECKYIO
MPOEKIIMU) MPOCTHIX JI€Tale U OT-
HOCSIIIIMECST K HUM YCJIOBHOCTH B
craggaprax ECK][; mpaBuna wu
YCIIOBHOCTH, TPUMEHSIEMbIE TpHU
M300paKEHUN COCTUHEHUN JeTayeH,
Haubonee  pachpoCTpaHEHHBIX B
CIELNAJIbHOCTH; TpeOoBaHus,
NPEeAbSBISIEMbIE TOCY1aPCTBEHHBIMU
CTaHJapTaMH TPU BBIMOJIHEHUU Yep-
TeXEH U KOHCTPYKTOPCKOM JOKY-
MEHTAIINH; ONpeesieHne MaIIMHHON
rpad@uKy Kak TMOJICUCTEMBI CHUCTEM
ABTOMATU3UPOBAHHOTO TMPOEKTUPO-
BaHUS,

ymems:

-OlpeseNsTh reomeTpuyeckue Qop-
MBI TIPOCTBIX JETalel Mo UX HU300-
paXEHUSM W BBITIOJHATh 3TU H300-
paXxeHusi ¢ HaTyphl U MO YEPTE)KAM
COOpPOYHOW E€IMHUIIBI;  BBIMOJIHATH
YEpPTEXKU COCIUHEHUN JeTalle 1o
pe3b0e; - CKU3bI IeTalel ¢ HaTyphl;
YUTAaTh YEPTEKU COOPOUYHBIX EIH-
HUII, U3 TATH - JCCATH MPOCTHIX Je-
Taneu,

enademsn:

-METOJIaMUd TOCTPOEHUSI ATUX Yep-
TeXel, YUUThIBas TpeOOBAaHUS CTaH-




| | | napros ECKJI.

2. Copep:xkaHue TMCHUIIHHBI (MOTYJISA)
Hauepratensnas reomerpus. MmxkeHnepHas rpaduka. 3agaHne TeOMETPUIECKUX 00BEKTOB HA Yep-

Texe. Meroa npoeKkui, BUIbI IpoeupoBaHus [IpsAMOYyroybHbIN YepTEK TOUYKH HA JIBE U TPH IIJIOCKOCTH
npoekui Yeprexx npsAMOn JIMHUM, YEPTEXK TIOCKOCTH. IIpuHAaIIek HOCTh TOYKU U JIMHUM TIOCKOCTH U
noBepxHoctu. [lapamnensHocTs Ha ueptexe. [lepeceuenue mockocreil. Ilepeceuenne nmpsmMon ¢ MmIOCKO-
ctero. [lepeceuenne nmoBepXHOCTH IUIOCKOCTHIO. [lepeceuenue npsimoil ¢ nmoBepxHocThiO. llepeceuenue
noBepxHocTed. Crioco0 mpsiMOyrosibHOro TpeyrojbHuka [lepnennukymnspHocts Ha uepTeke. CrocoOsl
npeoOpazoBanus yeprexa. [I[pumeHenune cnoco0oB mpeodpazoBaHusl YepTeka K PEIICHUI0 METPUUECKUX
3ana4. ['paHble MOBEpXHOCTH. BUabl MHOIOrpaHHUKOB. DJIEMEHTHI MHOTOI'paHHUKA. YepTexk MHOrorpaH-
Huka. CedeHre MHOTOTPaHHHKA TIOCKOCThI0. TOUKHM BCTPEUYH MPSAMOU C MOBEPXHOCTbIO MHOTOTPaHHUKA.
[lepeceuenne rpanbix noBepxHocTed. Pa3BepTka MHOrorpannuka. O0pa3oBaHue U 3aJaHUE KPUBBIX JIU-
HUI 1 noBepxHocTed. Knaccnukanus miockux u mpocTpaHCTBEHHBIX KpuBBIX [loBepxHoctn PasBepTku
noBepxHocTeld OCHOBHBIC TIOHATHSI aKkCOHOMeTpur. CTaHIapTHBIE aKCOHOMETPUYECKHe poeKuuu. 1300-
pakeHHEe OKPY>KHOCTH B aKCOHOMETPUU AKCOHOMETPUYECKUE MPOCKIINH T€OMETPUUYECKUX 00BEKTOB. Bu-
Ibl U3JEIUA U KOHCTPYKTOPCKUX NokyMeHToB. @opmatsl. MacmraOel Jlunuu. lpudter yeprexHble.
['padmyeckoe oOo3HauUeHHE MaTepUajoB B pa3pe3ax u ceueHusix Hanecenue pazmepon M3o0paxkenus —
BUJIbI, pa3pesbl, ceueHus. Bunapl JlonmomHuTenbHbId BUl. MecTHbld BUA. BeiHOCHO# 351eMeHT. Paspessl.
Ceuenus.

Coenunenus paeraneil. M3o0paxenue u obOo3HaueHue pe3bObl. OCHOBHBIE MapaMeTpbl pe3bObI.
Knaccudukanus pe3n0. YcinoBHoe nzodpaxenue u odoznaueHue pe3bobl o I'OCT 2.311-68 O6o3Haue-
HUE U n300pakeHHue pe3b0OBOTO coelMHEHHUs Ha depTexke M3o0pakeHune m 0003HAYCHHE CTaHIAPTHBIX
pe3b0oBBIX Jetaneld. PazpeMHble coequHeHus (KpoMe pe3b0oBbiX). Hepazbemusie coennnenus. Paboune
YepTeKH U ICKU3BI feTaneit. M3o0paxkeHne cOOpOYHBIX eAMHUILL, COOPOUYHBIN depTex u3aenuil. OCHOBHBIE
TpeboBaHus K 0hOpPMIICHUIO pabounXx dYepTexken netaneir Dckusbl neraieit Coopounsie yeptexu. [lons-
THe uyepTeka obmiero Buaa. Crnenudukanus. UteHue u 1eTanupoBaHUe COOPOUYHOro YepTeska.

3. IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecneyeHHs AUCHUILIUHBI (MOYJIs)
- MyJIbTUMEIUITHBbIE MpPE3eHTAlMOHHBIE MaTepuaibl MO AUCLHUIIMHE (MOJYIIO) IMpPEICTaBICHb B
an1eKTpoHHOM Kypce B OOC MAY;;
- METOANYECKHUE YKa3aHUs K BBIIOJHEHUIO IPAKTUUECKHUX, CAMOCTOSITENIbHBIX, KOHTPOJIbHBIX pPaboT
IIPEJICTaBJIEHBI B 3JIEKTPOHHOM Kypce B OUOC MAY;
- METOJIMYECKUE MaTepHalibl Ui 00y4aroMXCs 10 OCBOCHUIO THUCHUIUIMHBI (MOYJIs) MpeCcTaBIIe-
Hbl Ha oduuuansHoM caiite MAY B paznene «MHbopmarust o o6pazoBaTeabHBIM IPOrpaMMaM, B TOM
YHCIie a1allTHPOBAHHBIM.
1. Yepsonsk T.®., I'puropseBa O.I1. MY K BBINOIHEHUIO MPAKTHYECKUX PabOT MO HauepTaTebHON
reoMmerpun «Paboyas TeTpanp o HauepraTenbHOM reomerpun», MI'TY, 2015
2. Yepsousk T.D. «Metoasl mpeoOpa3oBaHusi yepTexa». MeToudeckue yka3aHUs K BBITOJHEHUIO
PI'P o nauepraTensHoM reometpun. Mypmanck: M3n-so MI'TY,2019
3. Uepsonsik T.®. «Pe3pba u pe3pO0OBbIe COeTMHEHNA». MeTOoIMUeCKHe YKa3aHUs K U3yUEHUIO TEMBI
«M300paxxenne W 0003HA4YeHHWE pe3bOBl W PE3bOOBBIX coeAwHEHU», Mypmanck: W3a-Bo
MI'TVY,2019
4. Yepousk T.®. Meroanueckue ykazanus K BoinmosHeHHIO PI'P mo UI' «Pacyer mymmH kpenexHbIx
uznenuitn», Mypmaunck: Msa-so MI'TY, 2019.


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

5. Bbpanbko H.E., UepBonsk T.®. u np. Yuebnoe nocobue «IloBepxnoctu u tena. Ilepeceuenue mo-
BepxHocrei». MI'TY, 2017

6. Cemsaxosa H.IO., I'puropseBa O.I1., u ap. MY « Bemnonnennto PI'3 «Pa3BepTku TEXHUYECKUX KOH-
crpykuuiiy, MI'TY, 2013

7. Ilampuna O.I1., CensxoBa H.}O. «Odopmienne koHCTpyKTOpCcKO# mokymentanuu mo ECKII».
Metoauueckre ykazaHHUs JJi CTYACHTOB M KYPCAaHTOB TEXHHYECKHX CHEIMAIIbHOCTEH BCeX
HanpasneHuit u popm ooyuenus /O.I1. [llampuna, H.}O. CensikoBa. -- Mypmanck: U3n-8o MI'TY,
2017

8. Bbpanbko H.E, Kattopuna T.C., UepBonsk T.®. u np. YueOHOE HATIAIHOE MOCOOUE K BBITIOJIHE-

Huto PI'P «Buael pazseMubix coeauHenuii. Coopounbie uepTexun», Mypmanck, U3a-8o MI'TY,
2010

4. ®oH/ OLEHOYHBIX CPEACTB MO TUCHHUIIHHE (MOTYJIIO)

SIBiisieTcsl OT/ICIBHBIM KOMIIOHEHTOM 00pa30BaTeNIbHOM MporpaMmbl, pa3paboTaH B (hopMe OTACIb-
HOTO JIOKYMEHTA, MpeACTaBlicH Ha odunuanpbHoM caiite MAY B pasnene «Mubopmanus mo oOpazoa-
TEJILHBIM IIPOTPaMMaM, B TOM 4Kciie agantupoBaHHbiMy. @OC Bkitoyaer B ceOsi:

- MEePEeYCHb KOMIICTEHIUI ¢ yKa3aHHEM 3TaroB MX (OPMHPOBAHHUS B MPOIIECCE OCBOCHHS THCIIH-
TUTHHBI (MOZYJIS);

- 3aJIaHKsI TEKYIIETO KOHTPOJIS;

- 3aJJTaHKsI TPOMEKYTOUYHOM aTTECTAIINH;

- 3aJITaHKsI BHYTPCHHEH OIICHKH KavyecTBa 00pa3oBaHus.

5. IlepeueHb OCHOBHOW M /IOTOJHUTEIbHOI y4eOHOI JuTepaTyphbl (TICUaTHBIC W3/IAHUS, JJICK-

TPOHHBIE yueOHbIC U3TaHUS U (UITH) PECYPCHI DIEKTPOHHO-OUOTHMOTEYHBIX CUCTEM)
OcHoBHas1 JIUTepaTypa:

1.Kopones, FO. 1. HauepraTenbHas reomerpust u rpaduka : s 0akagaBpoB U CIIEIIMATUCTOB :
yue0. mocobue mis Bry3oB / FO. U. Kopones, C. YO. Yctioxkanuna. - Cankrt-IlerepOypr [u ap.] : [lurtep,
2013. - 184, [1] c. : nn. - (YuebHoe mocobue) (CtaHmapT TpeThero mokoneHus). - bubmuorp.: c. 185. -
ISBN 978-5-496-00016-1 : 371-00.

2.NnmxenepHas rpaduka : yued. mocodue Ui By30B MO HampaBlIEHUSM IMOATOT. OakalaBpoOB U
MaructpoB "TexHosorusi, 000pyI0BaHNE U aBTOMATH3ALUsI MAITMHOCTPOUTEIBHBIX MPOU3BOACTB" U JH-
IOMHUp. crenuanucToB "KoHCTPYKTOPCKO-TEXHOIOTHYeCKoe obecreuyeHne MalIMHOCTPOUTENbHBIX MPo-
u3BoacTB" / U. 1O. Ckobenesa [u np.]. - PocToB-Ha-/ony : ®ennkce, 2014. - 299 c. : un. - (Cepus "Boic-
miee oopazoBanue"). - bubmuorp.: c. 291. - ISBN 978-5-222-21988-1 : 365-00.30.11 - 7 62

3.Uekmapes, A. A.HaueprarenbHast reoMeTpusi U YepueHue : y4ed. st 6akanaBpoB : [0a30BbIN
kypc] / A. A. Uekmapes. - 4-e u3f., uctp. u jpom. - Mocksa : FOpaiit, 2013. - 470, [1] c. : un. - (bakanasp.
bazoBerit kypc). - bubimorp.: ¢. 465-466. - ISBN 978-5-9916-2231-8 : 335-94.22.15 - Y-37

4.bepesuna H. A. Umxkenepnas rpaduka: Yuedbnoe nocodbue / H.A. bepesuna. — Mocksa: Amnbda
— M HUIL] UHOPA — M, 2014.- 272 c. Pexxum noctyna: http://znanium.com/bookread.php?book=460603.
- 3ary1. ¢ sKpaHa

Jononnumensnasn numepamypa

1.Yexmapes, A. A.mxeneprHas rpaduka : yuael. ;s MpukiIaj. OakagaBpuara : y4ue0. s CTyaeH-
TOB BBICHI. y4e0. 3aBe/IeHUH, 00yJaromuxcs 1Mo HHXeHep.-TexH. HanpasieHusM / A. A. Yekmapes. - 13-e
W31, uctp. u aoi. - Mocksa : FOpaiir, 2018. - 388, [1] c. : un. - (bakanasp. [Ipuknaguoii kypc). - K. go-
CTYIIHA B DJIEKTPOH. OuOJ. cuct. biblio-online.ru. - bubmuorp.: c. 377-380. - ISBN 978-5-534-07025-5 :
780-00.30.11 - 4-37

2. Kpeuios, I'. C. koHukoBa, B. JI. Hukonaes, B. E. Bacunbes ; mox pea. H. H. Kpsutona. - 8-¢
u31., ucnp. - Mocksa : Beicur. mik., 2002. - 224 c. : un. - ISBN 5-06-004319-3 : 100-53; 108-00.


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://znanium.com/bookread.php?book=460603

CnpaBo4yHbIe CHCTEMBI

OnekTpOoHHO-0ubanoreunas cucrema "M3garenscTso "Jlanp"
http://e.lanbook.com

ONEeKTPOHHO-0MOaMoTeYHasA cucTeMa Y HUBEpCUTETCKAss OMOIMOTEKa OHIaiH"
http://biblioclub.ru

OnexTpoHHas oubnauoreynas cucrteMa "KoHcyabpTaHT cTyneHTa"
http://www.studentlibrary.ru/book/ISBN9785976518940.html
OneKTpOHHO-0MOanoTeuHas cucrema "budnuoPoccuka"
http://www.bibliorossica.com

OneKTpOHHO-0MOanoTeuHas cucrema "ibooks.ru"
http://ibooks.ru

OnexTpoHHO-0ubanoreunas cucrema "Kaura®ona"
http://www.knigafund.ru

1. Hepe'{eﬂb JHUIIEH3MOHHOI'0 U CBOOOIHO pacnpocTrpaHnsaeMoro nporpaMMHoOro 06ecneqemm,

B TOM YHCJI€ OT€IYCCTBCHHOI'0 MPOU3BOACTBA

1.

[TporpammMHubie poAykThl Microsoft (moamucka Ha oOpa3oBaTEIbHBIC JIMIICH3UH, CETEBBIC BEp-
CHHM), yyacTue B akajgemuueckor mporpamme Microsoft Azure Dev Tools for Teaching (¢ dpeBpais
2019 r., panee Microsoft Imagine, panee Microsoft DreamSpark, panee Microsoft MSDN
Academic Alliance). IToamucku aeiicrButenbubl mo 10.12.2019 (cuer-paktypa NelM22116 ot
12.11.2018, cuet Ne9552401799 ot 10.12.2018);

Oducuerit maker Microsoft Office 2007 Russian Academic OPEN, nurensust Ne 45676388 ot
08.07.2009 (morosop Ne32/224 ot 14.07.2009);

MathWorks MATLAB 2010 (cereBast Bepcusi) License Number 619865 ot 11.12.2009 (morosop
Ne32/356 ot 10.12.2009);

Pascal ABC.NET Bepcust 2.2, coopka 903 (23.04.2015) OecrutaTHast HEKOMMEpUECKast JINICH3US;
Lazarus 1.2.6, Bepcust FPC 2.6.4, pesusust SVN 46529, Jlunensus: GNU GPL v.2.0/GNU LGPL
v.2.1;

Scilab-5.5.2 GNU General Public License (GPL) v.2.0;

KOMITAC-3D LT V12, OecrnnarHas HeKOMMepUuecKas BEpCHs.

8. OdecneueHnne 0CBOECHHS TUCHUILIAHBI JIMI] ¢ MHBAJIUAHOCTHIO 1 OB3
OObyuaromuecs u3 unciaa UHBATHIOB U Juil ¢ OB3 obecreynBaroTcsi MeYaTHBIMU U (HITH) DJICK-

TPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu B popMax, aJalTHPOBAHHBIX K OTPAHUYEHUSAM HX 3/J0POBbSI.

9. MaTepuajibHO-TeXHUYECKOE ofecneyeHne JUCHUIIMHBI (MOAYJIsI) TIPEJCTABIICHO B IPHIIO-

xenun Kk OIIOIT «MatepuanbHO-TEXHUYECKHE YCIOBUS pealu3aliu 00pa3oBaTeIbHOM NMPOrpaMMbl» H
BKJIIOYAET:

- yueOHbIe ayIUTOPHH Ul IPOBEACHUS YUEOHBIX 3aHATHUH, MPEAyCMOTPEHHBIX MIPOrpaMMOH CIie-

ouaJuTeTa, OCHAIICHHBIC 060py)1013aHHeM U TEXHUYCCKHUMHU CPEACTBAMU 06yquH;1;

- IIOMEIIEHUS /I CAaMOCTOSITEIIbHOM pa6OTLI O6y‘-IaIOI_I_II/IXCH, OCHaIlICHHBIC KOMHLIOTCpHOfI TCXHU-

KOH C BO3MOXXHOCTBIO MOAKITIOYCHHS K ceTH «MHTepHeT» M 00ecleueHueM J0CTYyIa K JICKTPOHHOW HH-
dbopMarmoHHO-00pa3oBarenbHOI cpene MAY;,

10. PacnpenesieHne TPYA0EMKOCTH 110 BUAAM Y4eOHO¥ /1esITeJIbHOCTH


http://e.lanbook.com/
http://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.bibliorossica.com/
http://ibooks.ru/
http://www.knigafund.ru/

Tabnmuna 1 - Pacmipenenenue TpyqoeMKOCTH

Bun yueOnom
Harpy3Kku

Pacnpenenenue T

PYZI0EMKOCTH JTUCIHILINHBI 110 opMaM 00ydeHHS

Ounas

OuHo-3204Has

3aouHasn

Cemectp Beero

qaCoB

Cemectp

Bcero
JacoB

Cemectp/Kypc

Bcero
JacoB

Jlexuu

IIpaxkTrueckue
paboThI

12

JIaGopatopHsble
paboThl

CaMocTosTeIbHas
paborta

20 |58

78

[ToaroroBka K mpo-
ME)KYTOYHOM aTTe-
CTaluu

Bcero yacos
0 JUCLUIUINHE

36 |72

108

Cemectp

12

10 |11

DK3aMeH

3auyer/3auer c
OIIEHKOU

KypcoBas
(TIpoeKT)

pabota

Komunuectso
pacyeTHo-
rpaduyeckux padbor

KonnuectBo
KOHTPOJIBHBIX
pabot

Komunuectso
pedeparoB

KomnuectBo ncce




Ilepeyenb npakTH4ecKuX padoT

Ne
Tembl mpakTUUECKUX padboOT
o\

1 | Moayas 1. Beenenue. Ilpenmer HadepraTelbHONM N€OMETPUM M UHXKEHEPHOH rpaduKy.
enu u 3amauum Kypcea.

[Tonstue o cucreme ECKJI. OOmme mpaBwiia BBITOJTHEHUS 4YepTExeh. ABTOMATHU3AIMS
MIPOSKTUPOBAHMSI YEPTEKHO-KOHCTPYKTOPCKHUX PadOT.

2 Mertonpl npoeuupoBanua. KomruiekcHbii ueprex Monxka. [Ipoekuun TOYKH, MPSAMOH,
MJIOCKOCTH Ha KOMIUIEKCHOM dYepTexke. B3anmHoOe MoJI0KeHHE TOYKH, MPSMBIX U IJIOCKO-
cteil. [ToHsATHE O MIIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX JIMHUAX U UX MPOCKIUAX.

3 | Metpuueckue 3agaun. OOmias XxapakTepuUCTHKa 3a1a4 U METoJ0B uX peuieHus. CrocoOsl
npeoOpa3oBaHus YepTexKa.

[To3unmonnele 3agauu. OOmIas XapaKTepUCTHKA MO3UIIMOHHBIX 337a4 U METOJOB UX pelle-
HUSL.

4 | [Ipunuune! kinaccudukanuu mnoBepxHoctei. MHororpanHuku. [loBepxHOCTH BpallieHUs.
O0600111eHHbIE TO3UITMOHHBIC 3a/1a4H.

5 | Moayas 2. U3o0paxkeHusi, Haamucu, o0o3HaueHus. [IpaBuia BBIMOTHEHHS W300paKeHHMA
Ha yepTexax. M3o0paxenust u o6o3Hauenus anementoB aeraneil. [OCT 2.305-68. 13006-
paxenus. Bunpl. Ceuenusi. Pa3zpessl. BeIHOCHBIE 21€MEHTHI. Y IPOIICHHS Ha YepTexkax.

6 | M3oOpaxenus u o6o3HaueHue pe3rObl. Pe3rda u pe3pboBrie coequuenus. Kinaccupukarms

pe3b0. OgopmiieHne YepTeKen.
KoHcTpykTopcekas nokymeHTanus. HopMaTuBHO-TEXHUYECKAst TOKYMEHTALHs.




