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JIner akTyanusanuu padodeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acenannu kKagenpsl [IpoeKTHpOBaHUS M IKCILTyaTaIluu

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.T". KopuyHoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu kadeapsl [IpoeKTHPOBAaHUS M IKCIUTyaTaIlluN

[Iporokonm ot 20 1. Ne

3aB. xadeapoii AlT. fopquOB

Pabouas mporpamMma nepecMoTpeHa, o0CykieHa U ogo0peHa aiis peaymsaiuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kageapsl [IpoeKTHpOBaHUS M FKCIUTyaTaIllUH

IIporokom or 20 . Ne
3aB. kadenpoii A.Tl". KopuyHos

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu Kadeapsl [IpoeKTHPOBAHUS U IKCILIyaTalluN

IIporokom or 20 . Ne
3aB. kadenpoii A.Tl". KopuyHos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3acefanuu Kageapsl [IpoeKTHpOBaHUS U AKCILUTyaTaIlluH

[Iporokom ot 20 . Ne

3aB. kadeapoit AT. fopquOB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM roy Ha 3aceqanuu kKadeapsl [IpoeKTHpOBaHUS U SKCILTyaTalluN

IIporokomor 20 . Ne
3aB. xadeapoi A.I'. KopuyHoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[enssMu ocBOeHUST TUCIUTIIMHBI «HadeprarenbHass reOMETpUsI» SBIISTFOTCS

- 00yueHus aHanu3y GopM 0OBEKTOB OKPYKAIOIIETO HAC JICHCTBUTEIHLHOTO MUPA U
OTHOIIIEHUH MEXTy HUMHU, YCTAHOBJICHUS COOTBETCTBYIONIUX 3aKOHOMEPHOCTEH U MPUMECHECHUS
UX K pEIICHUIO TPAKTUYECKUX 3a7a4 (TIPH ’TOM FT€OMETPUUYECKHE CBOMCTBA 00OBEKTOB H3YyJalOTCS
HETOCPEJCTBEHHO [0  4YepTexy), OOy4YeHUs  pa3IuvyHbIM  CIoco0aM  H300paKeHHS
MMPOCTPAHCTBEHHBIX ()OPM Ha TUIOCKOCTH: OOy4YeHHUs TpadUuecKMM METOJaM peIIeHUs 3ajad,
OTHOCSIIIUXCS K MPOCTPAHCTBY;

- pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS CTYJIEHTA, T.€. MOATOTOBKA OYIyIIero
WH)KEHEepa K YCTCITHOMY U3YYSHHIO CIICIMAIbHBIX TUCIUTIINH U K TEXHUYECKOMY TBOPUECTBY —
MIPOCKTHPOBAHUIO;

- pa3BHUTHE JIOTHYECKOTO MBIINLJICHUS, KOTOPOE HapsAy C MPOCTPAHCTBEHHBIM
BOOOpakeHHeM o0JieryaeT pelieHne HWHXKEHEpHbIX 3amad. «HadeprarenapHas TeoMETpHs»
M3y4aeT aJIfOPUTMBI TpapuuecKux omeparuil TOCTPOCHUSI YePTeKEH Pa3TMYHBIX OOBEKTOB U
CrocoOBbl pPEIICHHUs] Ha 4YepTekKe paznuHbIX 3amad. CocTaBieHHE aJTOPUTMOB IT03BOJIAET
MEePEUTH K PEHICHUIO0 MPOCKIMOHHBIX 3aad Ha DBM, mpoaeMOHCTpUPOBAaTh CBS3b MEXIY
Ha4yepTaTeIbHOW TI'E€OMETPUEH ¥ COBPEMEHHBIMH pa3paboTKaMu B 00JIACTH  CHCTEM
ABTOMATU3MPOBAHHOTO NMPOCKTUPOBAHUS, MAIITMHHON rpaduKH.

B cootBercTBuHM ¢ TpeboBanusmMu PI'OC BO no cneruansHoctr 21.05.04 T'opHoe nemno
OCHOBHOM I1eNbl0 M3y4YeHHs] JUCHUIUIMHBI «HaueprarenbHas reoMeTpus»  SBISETCS
(dbopMupoBaHHE y 00yJIArOIIHXCS TPOECCHOHATBHBIX KOMIICTCHIIUN.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

Jucnumimna HaueprarenbHas reoMeTpusi BXOJUT B 00s3aTENbHYIO 4YacTb y4e€OHOTO
I1aHa 00pa3oBaTEIbHON MPOTPaMMBI.

Jns  w3ydeHWs ~ JUCHMIUIMHBI  HEOOXOAWMBI ~ 3HaHUS  (YMEHHUsS,  BIIAQJCHUA),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHUS TUCIUILTHH/ IPAKTUK:

Jns  w3ydeHWs  JUCHMIUIMHBI  HEOOXOAWMBI  3HAaHUS  (YMEHHUsS,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B pPE3ylbTaTe IMOJYYCHUS CpeaHero (MmoJHOro) odmero oOpa3oBaHUS TIO
micuuiuimHaMm  «['eomeTpusi» (dIeMEHTapHBIE T€OMETPHYECKHE IMOCTPOCHUS, TIOHATHE —
MOBEPXHOCTH, UX pa3sHOBUIHOCTH) U «UepueHue» «HPopMaTHKa» (37I€MEHTApHBIE HABBIKU
paboThI C KOMIIBIOTEPOM).

3HaHus (yMEHUs, BIaJIeHUs), MOJyUYeHHbIE TPH U3YYEHUH JAaHHOW AMCLUIUIMHBI OyIyT
HEOO0XOAUMBI JIs U3yYEHUS] JUCHUIUIMH/TIPAKTUK:

["opHble MalIMHBI U 000PYIOBaHHE

[TpuknanHas MexaHuKa

BreimonHenne, TOATOTOBKAa K  TPOIEAype 3allMThl M  3alldTa  BBITYCKHOU
KBaJIN(DUKAIIMOHHOM paboThI

3 Komnerenuuu oOy4amomerocs, ¢QopMupyemble B pe3yJbTaTe OCBOCHHUS
AUCHHUILIMHBI (MOYJIs) M INIAHMPYeMblIe pe3yJIbTaThl 00y4eHust
B pesynbrare ocBoeHusi aucuMIUIMHBL (Monynsi) — «HaueprarenbHass reomeTpus»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

OIIK-8 Criocoben paboTaTh C MPOrpaMMHBIM 00ECTIEYEHHEM OOIIIETO, CIIEIIHATFHOTO
HAa3HA4YCHHA U MOJACIIMPOBAHUA T'OPHBIX U I'COJOTUICCKUX 00BEKTOB

OIIK-8.1 BeiOupaet nporpamMmmHoe obecriedeHus A1 MOAETUPOBAHUS TOPHBIX U
Te0JIOTMYECKHX 00HEKTOB
OIIK-8.2 Ocy1ecTBiIsieT MOAEIUPOBAHUE, PACUET TAPAMETPOB FT'OPHBIX U

T'€OJIOTHYCCKHNX O6T>CKTOB, MMPOBOAUT aHAJIN3 MOJIYYCHHBIX PC3YJIbTATOB
C UCIIOJIb30BAHUECM ITPOTPaMMHOIO obecneueHust 06H.[CFO u
CIICIUaJIbHOT'O Ha3HAYCHU A




4. CTpykTypa, 00b€M U cofepkaHue JUCHUIIIMHBI (MOTYJISA)

OO01mmas Tpy10eMKOCTh TUCHUTUIHHBI COCTaBIsIeT 3  3adeTHhIX equHuI] 108 akaj. yacoB, B TOM

YHUCIIC:

— KOHTaKTHas paboTta — 55 akaj. 4acoB:

— aynuTopHas — 54 akaj. 4acos;

— BHeayquTOpHas — |  akaj. 4acos;

— caMocTosATeNbHas paboTa — 53 akaJl. 4acoB;
— B (popme mpakTuueckoil moaroroBku — 0 akaj. Jac;

<DopMa arrecraguu - 3a4cT

AynuropHas 5 o
KOHTaKTHas paboTa = ®dopma TeKyIero
o 5 X
N B aKaJl. qacax 5] Bu KOHTPOJISI
Paznen/ rema 3 ( A ) E R A . p Kox
g & © | cCaMOCTOSITENIbHOM | yCIeBaeMOCTH U
JCIUTUTAHBI 3 e = . | xommerenuumn
O g g paboThI MIPOMEKYTOUHOM
Tex mab. | mpaKT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. HagepraTtensHas reomeTpust
CaMOCTOSITENbHOE
n3ydeHue
yueOHOM
JIUTEPATYPEI,
KOHCIIEKTOB
JICKIUH;
- pabora ¢
1.1 Bsenenue. IIpenmer u 3IEKTPOHHBIMHU
METOJ] HauepTaTeIbHON OoubnuoTeKamuy,
reomeTpur. OCHOBHBIE - perIeHne 3ana4q
CBEIICHHUS O MIPOEIPOBAHUH. B pabounx 3agaun B pabounx
CucreMa Tpex MI0CKOCTeH 2 4 4 TETpasX; TETpassX; OIIK-8.1,
MIpoeKIUi. 3aaHie TOUKH - BBIIOJIHEHHE I'paduueckas OIIK-8.2
Ha KOMIUIEKCHOM 4epTEXKe rpaduueckoit pabora "OmropNel "
Momnxa. Dnrop Monxa u pabotsl "Onrop
ero cpoiictBa. Bzanmnoe Nel";
pacIooKeHne IBYX TOUEK. - pabota c
1 WHTEpPHET -
TECTOBBIMHU
cucTeMamy (Kak B
o0yyaromem
pexume, Tak U B
pexume
CaMOKOHTPOJIS)
1.2 3apanue npsiMoi IMHUN
CaMOCTOSTENEHOE
Ha KOMIUIEKCHOM 4epTEXKe
n3ydeHue
Momnka. YactHbie o
. yueOHOM
MIOJIOXKEHUS NPSIMOiL B 3agaun B pabouux
JUTEPATYPHI,
npoctpancTBe. Touka Ha TeTpaIsX; OIIK-8.1,
o 2 4 4 KOHCIIEKTOB
npsiMoii. Bzaumuoe . I'paduueckas OIIK-8.2
JICKIIMH; " "
TIOJIOKEHHUE MPSIMBIX. aGoTa C pabora "Onrop Nel
OnpeneneHue HaTypaIbHOU P
JNIEKTPOHHBIMHU
BEJIMYHMHBI OTPE3KA U YTJIOB
OMOJIMOTEeKaAMM;
€ro HaKJIOHA K MJIOCKOCTSIM




- pCICHNE 3a1a4

B paboumx
TeTPazsX;
- BBINIOJTHEHNE
rpaduueckoit
npoekuuii. Jlenenue orpeska paboTs! "Dmrop
B 33JJaHHOM OTHOIIICHHH. Nel";
OcobeHHoCcTH - pabora ¢
MPOELUPOBAHUS MIPSIMOTO WHTEpHET -
yria. TECTOBBIMHU
cucteMamu (Kak B
oOyyaromem
pexHMe, Tak U B
pexuMe
CaMOKOHTPOJLS)
CaMOCTOSITETIbHOE
U3y4eHHue
yueOHO
JUTEPATypEI,
KOHCIIEKTOB
TEKIUH;
1.3 3aganue Ha yepTexe ’
- pabora ¢
Monxa II0CKOCTH.
AIIEKTPOHHBIMHU
YacTHble MOJI0KEHUSA
. OMOIMOTEKAMM;
TUIOCKOCTEH B
- perIeHne 3a1a4y
npoctpancTBe. Touka u
B paboumx 3amaun B pabounx
IpsAMast B IUTOCKOCTH.
TETpasX; TETPasX; OIIK-8.1,
I'aBHBIE TMHUY MIJIOCKOCTH.
- BBIMIOJIHCHHE I'paduueckas OIIK-8.2
PelreHne MO3UIMOHHBIX . " "
rpaguuecKoi pabota "Dmrop Nel
3aj1a4: B3aHMHOE "
. pabotsl "Dnrop
TIOJIO’KEHUE TUIOCKOCTEH, Nol"-
B3aMMHOE TOJIOKEHHUE 2
. - pabora ¢
TPSAMO#T TUHUN U
WHTEPHET -
IUIOCKOCTH.
TECTOBBIMHU
cuctemamu (Kak B
oOyyaromem
peXHME, TaK U B
pexumMe
CaMOKOHTPOJIS)
CaMOCTOSITETTEHOE
n3yveHune
1.4 3aganue Ha yepTexe v .
yueOHOi
MoHxa MOBEPXHOCTH.
JIUTEPATYPBI,
Croco0sI 3amanust
. KOHCIICKTOB
TIOBEPXHOCTEH. o
JICKITHIA;
Knaccugpukanus
N - pabora ¢
MOBEPXHOCTEH
. SNIEKTPOHHBIMHU
(IToBepxHoCTH NHHEHYATHIE,
OMOJIMOTEKAMM;
BHHTOBBIE, [TUKITHYECKHUE. 3anauu B paboumnx
- pelieHue 3aaau OIIK-8.1,
Msuororpannukn). [TonsTie TeTpajsIx;
B pabo4mx OIIK-8.2
0 KOHTYypE, O4epKe KpNel
TETPajsIX;
MIOBEpXHOCTH. 3aJaHue Ha
- pabora ¢
yepTexke MoHxa
. WHTEPHET -
TMOBCPXHOCTCHU BpalllCHUS.
TECTOBBIMHU
Ilo3urmonnsle 3a1a4un Ha
. cucreMamy (Kak B
TMOCTPOCHHUEC MPOCKIINU
M oOyuarorem
TOYEK U JIMHHH, JIeKAIIUX Ha
PCXKUME, TaK U B
TIOBEPXHOCTH.
pexumMe
CaMOKOHTPOJIA)
1.5 Ceuenue ten 3agaun B pabounx OIIK-8.1,
o CaMOCTOSITENEHOE
MIPOELUPYIOIEeH TeTpassx; OIIK-8.2




IJIOCKOCTBIO. Pemenue
MTO3ULIMOHHBIX 33]1ay:
nepecedeHne
MIPOCUHUPYIOIEH MIOCKOCTH
C TIOBEPXHOCTBIO.

U3yueHHey4eOHOM
JUTEPATYPHI,
KOHCIICKTOB
JICKITUH;

- pabota c
ANIEKTPOHHBIMHU
OMOIMOTEKAMM;
- peleHue 3a1a4

B paboumx

TETpasX;

- BBIITOJIHEHHE

paboTs! "Dmrop
No2";
- pabora ¢
WUHTEpHET -
TECTOBBIMHU
cucteMamH (Kak B
oOyyaromem
pexuMe, Tak U B
pexume
CaMOKOHTPOJIS)

rpaduueckoit pabota "Omrop Ne2"

I'padpuueckas

1.6 Crioco0bt
npeoOpa3oBaHus YepTexKa
(crioco0 3aMeHbI
IJIOCKOCTEH MPOEKIIHA).
MeTtpuueckue 3a1a4u.

CaMOCTOATETbHOE
n3yvdeHune
yueOHOM
JIUTEPATYPEI,
KOHCIIEKTOB
JIEKIIUH;

- pabora ¢
AIIEKTPOHHBIMHU
OHOIMOTEKAMM;
- pelIeHne 3a1a4y

B paboumx

TeTpajsx;

- BBIMIOJTHEHUE
rpaguuecKon
pabotsl "Dnrop
No2";

- pabora c
WHTEPHET -
TECTOBBIMHU
cucreMamy (Kak B
oOyyarorem
peXKHMME, TaK U B
pexume
CaMOKOHTPOJIS)

3amaun B pabounx
TeTpajsx;
I'paduueckas
pabota "Omrop Ne2"

OIIK-8.1,
OIIK-8.2

1.7 Crioco0bt
peoOpa3oBaHus YepTexa
(crtoco® BparieHus).
MeTpuuecKre 3a1a4m.

CaMOCTOSITEIIbHOE
n3ydeHue
yueOHOM

JIUTEPATYPEI,
KOHCIIEKTOB
JICKIIUH;

- pabora ¢
JIIEKTPOHHBIMHU
OMOJIMOTEKAMM,
- pelieHne 3a1a4

B pabounx

TeTPaJIsX;

- BBIMTOJTHEHNE
rpadudeckoit

3amaun B pabounx
TETpassx;
I'paduueckas
pabota "Dmrop
Ne2";
K.p. Ne2

OIIK-8.1,
OIIK-8.2




pabotsl "Dnrop
No2";
- pabota c
WHTEPHET-
TECTOBBIMHU
cucreMami (Kax B
o0Oyuarorem
pexHMe, Tak U B
pexumMe
CaMOKOHTDPOJIST)

1.8 YacTHple cmyyan
repeceyeHus
MIOBEPXHOCTEH.
B3aumnoe nepeceuenue
moBepxHocTeil. MeTton
BCIIOMOTaTEIbHBIX
CeKyLINX

IJIOCKOCTEM.
O600mEHHBIC
MTO3UIIMOHHBIC

3a7a4u.

CaMOCTOSITETTbHOE
n3yvdeHune
yueOHOM

JUTEPATypEI,
KOHCIICKTOB
JICKIIUH;

- pabota c
JIIEKTPOHHBIMHU
OHOIMOTEKAM;
- perIeHne 3a1a4y

B paboumx

TETPaJIsIX;

- BBITIOJTHEHUE
rpadpuuecKon
pabotsl "Onrop
No3";

- pabora ¢
WHTEPHET -
TECTOBBIMHU
cucreMamH (Kak B
oOyyarormem
peXHME, TaK U B
pexume
CaMOKOHTPOJIS)

3agaun B pabouux
TeTpajsx;
I'paduueckas
pabora "Drrop
Ne3™

OIIK-8.1,
OIIK-8.2

1.9 TToctpoeHue pa3BEPTOK
MIOBEPXHOCTEH.

CaMOCTOSITETbHOE
n3yvdeHue
yueOHOI

JIUTEPATYPHI,
KOHCIICKTOB
JICKIIUH;

- pabora c
SNIEKTPOHHBIMHU
OMOJIMOTEKAMY;
- pelieHne 3a1a4

B pabounx

TETPAJIsIX;

- BBITIOJTHEHUE
rpadudecKoi
pabotsl "Dnrop

WHTEPHET -
TECTOBBIMHU
cucreMamH (Kak B
oOyuarorem
pexHMe, Tak U B
pexumMe
CaMOKOHTPOJISA)

3amaun B paboumx
TETpajsx;
I'paduueckas
pabota "Dmrop

OIIK-8.1,
OIIK-8.2

1.10 ITpomexyrounas
aTTecTarys

3auer

OIIK-8.1,
OIIK-8.2

Uroro no pazneny

18

36

53

Hroro 3a CEMECTpP

18

36

53

3a4éT

Hroro mo auciumuinHe

18

36

53

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzanuMu  NPEAyCMOTPEHHBIX BHIOB  y4eOHOM pabOThl B KayecTBe
00pa3oBaTEeNbHBIX TEXHOJOTHI B MpENoJaBaHUM JAUCHUILIIUHBI «HauepraTenpHas reoMeTpus»
HCIOJIb3YETCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

Jnist popMupoBaHus MpeaAcTaBiIeHU 00 OCHOBaX HaYepTATEIbHON reOMETpUH, CrIoco0ax
MPOCIMPOBAHUS, METOJAX TOCTPOCHHUS YEPTEekKEH TPEeXMEpHBIX OOBEKTOB; crocobax
npeoOpa3oBaHusl YepTeka; OCHOBAX WHIKEHEPHOH rpaduKu; TEOPETUYECKUX OCHOB U MPaBUII
MOCTPOSHHSI M300paKEHU TPEXMEPHBIX (POPM U pa3BUTHS MPOCTPAHCTBEHHOTO MPEICTaBICHUS
CTY/ICHTOB MCIOJB3YIOTCS: 0030pHBIC JIGKLIUU — JJISl CHCTEMATHU3aLUHU U 3aKPEIJICHHUS 3HAaHUH 110
IUCLUUIUIMHE, WH(QOPMALMOHHBIE — JUIsI O3HAKOMIJIGHHS C OCHOBHBIMU TIOJIOXKEHUSMH U
QIrOpUTMAaMHU DPEIICHMM 3a7a4, CO CTaHJapTaMM M CIPABOYHOM JIMTEPaTypoOH, JIEKLHH
BU3YyQJIM3allMl — JUIA HAarJsAHOTO TIPEACTABJICHUS CIOCOOOB pEIIEHUS TO3ULIUOHHBIX |
METPUYECKUX 3a7ay, MOCTPOCHHUS PAa3NIUYHBIX H300pakeHHH, mpoOiieMHass — Ui pa3BUTHUS
MCCIIEI0BATEILCKUX HABBIKOB M U3YYEHUS CIIOCOOOB peIIeHus 3a/1a4.

JlexuMOHHBIA MaTepuall 3aKpeIUIsieTCs B XOJ€ INPAaKTHUYECKUX 3aHATHH, HAa KOTOPBIX
BBIIIOJHAIOTCSA TPYIIOBBIE WM MHAMBUAYaAJIbHbIE 3aJaHMsl IO NpoileHHO Teme. B pamxax
MHTEpPAaKTUBHOrO  0oOyueHus  npumenserca  IT-meronpl  (MCHOJB30BaHUME  CETEBBIX
MYJbTUMEAUMHBIX yYEOHMKOB pPa3pabOTUMKOB IMPOTrPaMMHOIO OOECIEeUeHUs, AIEKTPOHHbBIX
00pa30BaTeNbHBIX PECYpPCOB MO JAHHOW MUCHUIUIMHE, B ToM uucie u DOP kadenpsi); Mmeron
00y4eHHS B COTPYIHUYECTBE — MMPOXOXKACHUE BCEX ITAMOB U METOJIOB MOJTyYCHHS N300paKeHMS;
po0JIeMHOE 00yUYCHHE; HHINBUyaIbHOE 00yICHHE.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOSTeIbHOI padoThl 00y4ar0 M XCH

[IpencraBneHo B mpuitokeHuH 1.

7 OueHo4HbIE CPeACTBA A5 MPOBeAeHNUs MPOMEKYTOUHONH aTTeCTANUM

[IpesncTaBneHbl B IPUIOKEHNN 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe TUCHMILTUHBI
(MoayJis)

a) OcHoBHAaA JMTEpaTypa:

1. ®ponos C.A. HaueprarensHas reomerpusi: yaeOHuk. —  Mocksa: HUL[ UHOPA-M,
2023, 285c. — ISBN 978-5-16-102275-7. — Tekct : »3aekTpoHHb //  Znanium
AIIEKTPOHHO-OMOIMOTeYHas cucteMa. — https://znanium.ru/read?id=420590 (nara oOpamieHus:
30.10.2024). — PexumM focTyma: Uis aBTOPU3. TOJIb30BaTENCH.

2. Cepra I'.B. Unxenepnas rpaduka: yueonuk / Cepra I'.B., Tabauyk N.U., Ky3nemnos
H.H. — Mocksa: HUIl UHOPA-M, 2024, 383c. — ISBN 978-5-16-107982-9. — Tekcr
AIIEKTPOHHBIN 1 Znanium : AIIEKTPOHHO-OMOIMOTeYHAS cucrema. —
https://znanium.ru/read?id=431944 (mara oOpamienus: 30.10.2024). — Pexum gocTyma: st
aBTOpU3. MOJIb30BATEIIEH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

1. Konecunuenko M.H. MmxeHepHas U KoMIbioTepHast Tpaduka . ydyeOHOe mocooue /
M.H. Konecunuenko, H.H. Yepnsesa,. — 2-e u3n. — MockBa Bonoraa : Undpa-Unxenepus,
2021. — 236 c. — ISBN 978-5-9729-0670-3. — Tekct : 3JeKTpOHHBIH Znanium
ANIEKTPOHHO-OMOIMOTEeYHas cucTeMa. — https://znanium.ru/read?id=382873 (mara oOpamieHus:
31.10.2024). — Pexum rocTyna: 1jisi aBTOPH3. TIOJIb30BaTENCH.

2. bopucenko, WM. I'. HmxenepHas kommbioTepHas rpapuka [eomerpuueckoe u
NPOEKIMOHHOE YepueHue: yueonoe nocooue / W. T Bopucenko. — 6-e uzz. mepepad. u jom. —
Kpacnosipck : Cub.dpenep. yn-t, 2020. — 234 c. — ISBN 978-5-7638-4345-3. — Tekcr :
SNEKTPOHHBIA /[ BAIEeKTpOHHBIH  ZNnanium : 3JeKTPOHHO-OMONMOTEYHass cuUcTeMa. —
https://znanium.ru/read?id=380522 (mara obOpamenus: 31.10.2024). — Pexxum goctyna: ais
aBTOPH3. MOJIb30BATEIEH.

3. CaBenneBa, M. A. KoHCIIeKT eKIni 10 JUCIMILTAHE HEXKEHEPHAS U KOMITBIOTEPHAS

rpaduka : yaeonoe mocodue / . A. CaBenbeBa ; MI'TY. - Marauroropck : MI'TVY, 2018. - 1
anekTpoH. ont. auck (CD-ROM). - URL:



https://znanium.ru/read?id=420590
https://znanium.ru/read?id=431944
https://znanium.ru/read?id=382873
https://znanium.ru/read?id=380522

https://host.megaprolib.net/MP0109/Download/MObject/2216 (mara obparuenus: 07.09.2024).
- MakpooObekT. - TekcT : anmekTpoHHbIi. - CBeaeHus qocTynHbl Takxke Ha CD-ROM.

B) MeToan4yeckne yKazaHus:

1. PemernuxoBa, E. C. [Ipaktukym no mucnuiuinHaMm "HauepraTenbHas reomMeTpus U
KoMmmbloTepHas rpaduka", "HaueprarenpHas reomeTpuss M UWHXKEHepHas rpaduka',
"UmxkenepHass rpaduka" : ydeOHoe mocobue [mis By3oB] / E. C. PemernukoBa, E. A.
CsucrynoBa, 1. A. CasenbeBa ; Marauroropckuii roc. rexuuueckuit yu-t um. I'. 1. Hocoga. -
Marnautoropck : MI'TY um. I'. . Hocosa, 2020. - 1 CD-ROM. - ISBN 978-5-9967-1911-2. -
3ari. ¢ Turyn akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2822
(mara oopamienus: 07.09.2024). - MakpooObeKT. - TeKCT : 2IeKTpOHHBIN. - CBEAEHUS JOCTYITHBI
takke Ha CD-ROM.

2. TokapeBa, T. B. Ilpaktukym mo HauepTaTelbHOW Treomerpuu. Komrekc 3amad :
yuebHoe mocobue / T. B. Tokapesa, 1. A. CaenbeBa ; MI'TY. - Maraurtoropck : MI'TY, 2018.
- 1 omekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turyn. okpanma. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2095 (mata oOpaleHus:
05.10.2024). - MakpooObekT. - TekcT : 3yeKTpoHHBIA. - CBeleHHs TOCTYIHBI TaKKe Ha
CD-ROM.

3. Henucrok, H. A. OtaenbHble r11aBbl 110 HAYEPTATEIHLHOW F€OMETPUHM U WHKEHEPHOM
rpapuke : ydeOHoe mocobme / H. A. [lenmcrok, E. b. Cxypuxuna, T. B. Tokapema. -
Maruutoropek : MI'TY, 2014. - 1 snextpos. ont. auck (CD-ROM). - 3ari. ¢ Turyi. skpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3862 (mata oOpaiicHHS:
20.06.2024). - MakpooObekT. - TekcT : 3aeKTpoHHbIH. - CBeneHHs IOCTYIHBI TaKXKe Ha
CD-ROM.

4. llenuctok, H. A. Pemenne TUMOBBIX 3ajiad MO Kypcy HadepTaTellbHas reOMETpusl u
UH)XeHepHas rpaduka : yuebnoe nmocobue / H. A. [lenuciok, E. b. Ckypuxuna, T. B. Tokapesa.
- Maruurtoropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI. 3KkpaHa. -

11DI - httne-IlhAact mananralilh nAtINADNTNO /N ARIAAAINANKIAA+H2010 (vamn ARwmarrrArrrra.

r) [Iporpammuoe ob6ecnieuenue u UHTEepHET-pecypcen:

IIporpammMHoe obecnevenue

HaHM?[{SBaHHe Ne norosopa Cpoxk aeiicTBuUS TUIECH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovYHO
Professional
7Zip CBOOOTHO 6eccpodHo
‘:%(OH Komnac 1411 93.00383 or 17.08.2023 Gecepoaro
FAR Manager CBOOOTHO 6eccpodHo
IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIC CHCTEMbI
HaszBanue kypca Cchlika
OnekTpoHHas 0a3a MEePUOIUYECKHX HW3JIaHUN https:/dlib.eastview.com/
East View ' ' '
Harmmonaneuasa URL:
HH(bOpMaHHOHHO_aHﬁnmpfquKaﬂ https://elibrary.ru/project_risc.asp
cucreMa — Poccuiickuii WHJIEKC HaydHOTO
Poccuiickas  T'ocynapcTsennas  Guonmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karasiorn

DOnekTpoHHBIE pecypchl onbmmoTeku MI'TY um.

LU https://host.megaprolib.net/MP0109/Web



https://host.megaprolib.net/MP0109/Download/MObject/2216
https://host.megaprolib.net/MP0109/Download/MObject/2822
https://host.megaprolib.net/MP0109/Download/MObject/2095
https://host.megaprolib.net/MP0109/Download/MObject/3862
https://host.megaprolib.net/MP0109/Download/MObject/3849
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecredeHre TUCIUILIMHBI BKIIOYAET:

Y4eOHble ayqUTOPUHU [UIS TPOBEIACHUS 3aHATHHA JIEKIHMOHHOro Tumna. OcHalleHue:
MynbTUMEIMITHBIE CPEACTBA XpaHEHHUs, Nepeaaund W npencrabienus nHpopmanuu (ayn. 287,
297).

Y4eOHbIC ayAuTOpUH [UIsI TIPOBEACHHUS MPAKTUYCCKUX 3aHSITHHA, TPYNIOBBIX U
WHIVBUAYAIBHBIX KOHCYJIbTAIMA, TEKYIIErO0 KOHTPOJS M TPOMEXKYTOYHOW aTTECTAIIMH:
aynuropu (aya. 287,295, 297, 2110) u komnbrotepHbie kiaccel (aya. 297). Ocuamenue: Jlocka,
MYJIbTUMEANHHBIA  TPOEKTOpP, HYEPTEKHBIE CTOJBI, HATJSAHBICE MAaTEpHUANbl: IJIAKATHI,
JIEMOHCTpAIIMOHHBIE MAaKeThl, CTeHIbl llepcoHanbHble KommbloTepsl ¢ maketom MS Office,
Kommnac-3D u np. rpadmueckumMu maketamMu, BbIX010M B IHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHHBepcHTeTa. [lomMemeHus st caMOCTOsITeIbHOM
pabotbl oOyuaromuxcs (ayx. 287, 295, 297, 2110): xommbroTepHble kiaccsl (aya. 297);
YUTANBHBIC 36l OMOIMoTeKu (aya. 230).

OcHaienue: [lepconanbubie kommbtotepsl ¢ makerom MS Office, KOMITAC-3D u ap.
rpadMUYeCKUMH  TIaKeTaMH, BBIXOJOM B VIHTEpHET W ¢ JOCTYIOM B DIIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely yHHBepcutTeTa. lloMemeHus [Uisi XpaHEHUS H
npoUIaKTHIECKOr0 OOCTyXHBaHUST ydeOHoro obOopymoBanusi (ayn. 2103a): maboparopus

Fpaq)HKI/I. OCHaHIeHI/ICZ INITAKTUYCCKUC MaTepI/IaJ'II)I: CTCHAbI, MAaKEThl, HArJIsIIHBIC MaTepI/IaJII)I
(aym. 295, 2110, 2103a);

[Tpunoxenue 1
Y4eOHo-MeTOAMYECKOE 00ecnedeHHe CAMOCTOATEIbHOH Pad0ThI 00YYAKOIIUXCS

CamocrosrenbHas padoTa npe1ycMaTprUBaeT:

- MOATOTOBKY K HPAKTHUECKUM 3aHITHUSIM, H3y4Y€HUE HEOOXOAMMBIX pa3fesioB B
KOHCIIEKTaX, Y4eOHBIX MOCOOMSX M METOAMYECKHX YyKa3aHMsAX; padoTa cO CHpaBOYHOU
JIUTEpaTypou

- HCTIpaBJIeHUE OIMOOK, 3aMevaHul, opopMIIeHHE YepTekKeil.

CamocrosiTeibHast padoTra B XoAe ayIMTOPHBIX 3aHATHH  TIPENoOJaraer:
U3yueHHe U MOBTOPEHHE TEOPETUUECKOro MaTepualia 1o TeMaM JIeKIUi (10 KOHCIEKTaM U
yueOHOM nuTepaType, METOAMYECKUM YyKa3aHUsM), peUIeHHe 3a7ad, BbIIOJHEHUE
WH/MBUYAIbHBIX Tpapuueckux padorT.

CaMmocrosiTeibHasi pa0doTa MO KOHTPOJIEM MNpPeNnojaBaTesl IPEANoyaraet
MOJITOTOBKY KOHCIIEKTOB M BBIMOJHEHHE HEOOXOJUMBIX pacyeToB IO  pasjenaMm
JUCHUIUIMHBL, pElIeHne U IPOBEpKa MpernoaBaTesieM 3a1ad, rpadguueckux padbot, padora ¢
METOANYECKON JINTEPaTypOil.

BueayautopHas caMocTosiTe1bHasi  pabora CTYAEHTOB  IIpEJIOJaraer
MOJrOTOBKY K TPAaKTHYECKUM 3aHATHUSAM, IIOATOTOBKY K KOHTPOJBHBIM paboTam,
BBITNIOJTHEHUE MPaKTUYECKUX 3aJaHuil (rpaduueckux padoT), U3ydeHHE HEOOXOIUMBIX
pa3fenoB B KOHCIEKTaX, Y4EOHBIX MOCOOMSIX M METOAMYECKHX YKa3zaHUsX; paboTra co
CIPaBOYHOM JIUTEPATYpOH, UCTIpaBIEHHE OMNOOK, 3aMeuaHuil, ohopMIIeHIE YepTexeil.

Ilo paHHOM JUCUMINIMHE MPEAYCMOTPEeHbl Ppa3jM4yHble BHIbI KOHTPOJIA
pe3yJbTaToB 00YUYeHMS: meKywuli KOHTPOIb (eXKeHeeIbHas MPOBEpKa BBIMOTHEHUS 3a1aHUN
1 paboTHI C yueOHOM TUTEpaTypoi), nepuoouieckuii KOHTPOJIb (KOHTPOJIBHBIE padOTHI, 3a/1a4U U
rpaduueckue paboThl) MO KaXI0H TeMe AUCIUILTUHBL, UmMo206bili KOHTPOIb B BUJE JIK3aMEHA.
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I'pacdurueckas padbora «Imrop Ned»

[Ipunoxenue 2

O1neHoYHbIE cpeacrea AJisi IPOBEICHUA l'[pOMC)KyTO'lHOﬁ aTrrecralnumn

Kon nunaukaropa

WNunukarop
JOCTHKEHHUS
KOMIICTCHIIN

OIIK-8 Cnocoben

HAa3HA4YCHUA U MOACIIMPOBAHUA TOPHBIX U I'COJIOTHIYCCKUX 00BEKTOB

OIIK-8.1

Bri6upaer
IPOrPaMMHOE
obecrieueHust st
MOJICTTUPOBAHUS
TOPHBIX U
TeOJIOTUIECKHIX
00BEKTOB

OLeHOYHbIE CpelCcTBa
paboTathb ¢ mporpaMMHBIM oOOecredYeHHneM OOIIero, CHEeHalbHOTO

[epevens TeopeTUYECKUX BOTIPOCOB ISl 9K3aMEHa:

1. Kaxkue rpadudeckne IporpaMMbl IPUMEHSIOT
IIPY pEeLICHUH 3a7ay 110 HauepTaTeIbHOI
TC€OMETPHH.

2. Kakwue onepanuu mpuMeHsIOT IpU
MOJICJIMPOBAaHNUH IOBEPXHOCTEH.

3. Bumpl npoermpoBaHys.

4. KommnekcHbli yepTéx Momxka. 3aKOHOMEPHOCTH
KOMIUIEKCHOTO YepTerKa.

5. AOCONIOTHBIE M OTHOCUTEJbHBIE KOOPIAUHATHI
TOYEK.

6. H3oOpaxeHne Ha KOMIUIEKCHOM YepTexke
NPSAMBIX 00IIEr0 M YaCTHOT'O MOJI0KEHHH.
IIpuBecTy npuMepBbL.

7. BsaumHOe noJyoxeHue npsiMbIX. M300paskeHue ux
Ha 3ITIope.

8. MzoOpaxeHune Ha KOMIUIEKCHOM YepTeke
TUTOCKOCTEH O0IIET0 ¥ YaCTHOTO MOJI0KESHHIA.
[IpuBecTu npuMepsL.

9. VYcioBus NpUHALIEKHOCTH:

a) TOYKH IPSIMO¥;
0) IPSIMOI1 ¥ TOYKH TIOCKOCTH.
Iloka3ate Ha mpumepax.

10. TnaBHBlE JMHMM IUIOCKOCTH. KX ompeneseHus.

ITokazarp Ha mpuMepax.

11 VYcnoBue napaienbHOCTH MPSIMOH U INIOCKOCTH.

12. TlepeceueHre NPSMOM IMHHM C IIIOCKOCTBIO.
Ilepeuncnure  3Tambl  TOCTPOEHUS  TOYKU
nepecedeHrsl MpSIMOM € IUIOCKOCTBIO OOIIEro
nonoxenus. Ilpusectn mpumep. OnpenenchHue




BUIMMOCTH TPSIMO c TIOMOIIIBIO
KOHKYPHUPYIOIIUX TOYEK.

13.  TloBepxHOCTE. O0paszoBaHue. 3ananue
HOBEPXHOCTH BpalleHusi odepkamu. [loctpoenune
TOUGK U JIMHMK Ha TMOBCPXHOCTAX BpaAILICHUSA.
IIpusectu npumepsL.

14.  CedeHus IUIMHIPA TUIOCKOCTRIO.

15. Ceuenns KOHyca IIOCKOCTBIO.

16. Ceuenust cdepbl IIOCKOCTHIO.

17. MHororpaHHUKH. 3aJaHHe HUX Ha YEpTEKe.
Ceuenue MHOI'OrpaHHHKa INIOCKOCTBIO.
IIpuBecT npuUMeEpbl CeYeHUN IUpaMuAbl U
[IPU3MBI IPOCLUPYIOLLEH IUIOCKOCTBIO

18. Mertox 3aMeHBI TUIOCKOCTEH  TPOEKIIWH.
[TpeoOpazoBanmst TIPSIMOM o0riero
MOJIOKEHUsI B TPAMYIO  YpPOBHS |
npoeuupyroiryro. [Ipusectu mpumep.

19. Merox 3aMEHBI IUIOCKOCTEH TPOCKIIHIA.
[IpeoOpazoBanusi  IUIOCKOCTH  OOIIEro
MIOJIOKEHHS B IUIOCKOCTb IMPOELMPYIOLLYIO U
ypoBHsi. [ IpuBectu npumep.

20. Meron Bparmierus. [IpeoOpasoBaHus MpsMOid
OOILIETO TOJNOXKEHHS B MPSIMYIO YPOBHS H
npoerupyroutyro. [ Ipusectn mpumep.

21. Merton BpaIllCHHUS. [TpeoOpazoBanus
IUIOCKOCTH ~ OOIIEero  TOJOXEHHUS B
IJIOCKOCTh  MPOCLMPYIOLIYD U YPOBHSL.
IIpuBectu npumep.

22. Tloctpoenue JTMHAA nepeceveHus
IIOBEPXHOCTEH METO/IOM BCIIOMOTaTEIbHbIX
CeKyIIMX miockocteit. [Ipusectu npumep.

23. Tloctpoenue JMHUU nepeceyeHust
MOBEPXHOCTEH, €CIM OJHAa U3 HHUX -
MPOCLIMPYIOLUI LAJAH]IP. [TpuBectn
puMep.

24. YacrtHple crydau epeceueHus TOBEPXHOCTEH.

Teopema Monxa.

25. Pas3eéprka mwmHApa. [locTpoeHne TOuek u

JIMHUH Ha Pa3BEPTKE.

26. Pa3éprka konyca. IloctpoeHme TOUeK W

JIMHUH Ha Pa3BEPTKE.

[Tpu 06BsicHeHnH JTH0OOTO BOIIPOCa CIIEAYET

MIPUBOJUTH PUMEPHI, TOCTPOCHHUSL.

IIpumepHsbIe 3a1a4u:

1. ITocTpouTh TpU MPOEKIIMU KOHYCA C

BBIPE30M. 3anucarh XapakTepHbIe TOUYKU U

XapakTep JUHUNA CEeUeHU.




2. [IpumMensis rpaduyecKuii peIakTop MOCTPOUTH
JIUHUY TIePECEUCHUS MOBEPXHOCTEH. 3amucarh
XapakTepHbie TOUKH. [Toka3aTh BEIHOCHOU 3JICMEHT.

OIIK-8.2 OcymecTBisier IIpuMepHBle 3aJaHUS Ha peIIeHHe 3afad  Ha
MOJCIIUPOBAHUE, MOJEIUPOBaHHE:
pacuer napameTpoB 1. Tloctpouth Tpu TpOEKUUU ChEpbl ¢
TOPHBIX U Belpe3oM ¢ 3D Mogenum  ucHomb3ys
reOJIOTHUECKUX COOTBETCTBYIOIIIEE MIPOrpaMMHOE
00BEKTOB, TPOBOAUT 06ecnequgei -
aHaJIN3 MOJYYEHHBIX
pe3ynbTaTOB €
HCII0JIb30BaHUEM
MIPOrpaMMHOTI0 ,
obecniedeHus i |
o0mero u g H Diiwa
CIIenUaIbHOT O 2. Iloctpouth TpH MPOEKIINHU
Ha3HAaYCHUS nepecekamImmxcs mnoBepxHocred ¢ 3D

MOJICIM  HCIOJB3yS  COOTBETCTBYIOIICE
porpaMmMHOe o0ecredeHue
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0) [llopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIMH, OKA3aTeJM U KPUTEePHH
OLlEHUBAHMUSL:

UroroBas arrecranuss no aucuuiuinHe «HaueprarenbHass reomMeTpusi» BKIIIOYAET
TEOPETHUECKUE BOTPOCHI, IO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00yUYaIOIIMMHUCS 3HAHUM, U
MPAKTUYECKHE 3aJaHMsl, BBIIBISIIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHMH U BIAACHU,
MPOBOJUTCS B popMeE 3aueTa.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

- «3a4YTEeHO» - OOYYaIOIIUNCS MEMOHCTPHPYET CPEIHUNU YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JOMYCKAalOTCS HE3HAYUTEIbHbIC
OIIMOKM, HETOYHOCTH, 3aTPYAHEHHUS MPH aHAIUTUYECKHX ONepalusx, MepeHoce 3HaHUU U
YMEHUN Ha HOBbIE, HECTaHAApTHbIE cuTyauuu. OH JOJKEH MOKa3aTh 3HAHMS HE TOJIBKO Ha
YPOBHE BOCIPOU3BENEHUS M OOBICHEHHS HHPOpPMAIMH, HO M HABBIKM pEUICHHUS 3ajad,
HaXO0XICHU S pemeHnﬁ HU3Y4YCHHBIMH MCETOAUKAMHU, INPUMCHHUTCIBHO K HETHUIIOBO 3ajaade,
BBIOpaTh Hanbosee yA00HYI0 METOAUKY PEIISHUS U MMOCTPOCHUSI TpadUIECKUX PEIICHUN

- «HE 3a4YTECHO» - pE3yJIbTaT 06yqu1/1$[ HC NOCTUTHYT, CTYACHT HC MOXKCT IMOKAa3aTbh 3HAHHUA
HAa YpPOBHE BOCHpPOM3BEIEHHS U OOBSACHEHHS HMHPOpMAIMK, HE MOXET I0Ka3aTh
MHTEJJIEKTYyalbHbIC HABBIKM PEIICHUS 3a7a4 U TIOCTPOSHUST N300pakKeHUI.



