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1. Mecto nucuumiaudbl B cTpykrype OOII

Hucnuminaa «KommbloTepHast TeoMeTprsi U reomerpudeckoe monenupoBanue» (b1.0.28)
otHocuTcs K obs3arenbHoi yactu OOII mo Hanpasnenuto noarotoBku 01.03.01 «Martemartukay,
dbopMupyeMOil ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHMH. J(McIMIUIMHA MpernoaaeTcs B 5 ce-

MecTpe.
Ne MecTO IMCHUILIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI ABTOMATHYECKOI0 3a10JI-
Ba- IJIaHe 00pa3oBaTeJbLHOM MPo- HeHUsA B KOHcTpyKTOpe PILJI
pu- rpaMMbl
aHTa
1 brnox 1. Muctummuuel (Moxynu) | Juctummmaa b1.0.28, «KoMmbroTepHas reoMeTpus U

OOs3arenpHad 4YacThb

FEOMETPUUECKOE MOJEINPOBAHKEY, OTHOCUTCA K 00s13a-
tenbHOU yactu OOIT HanpaBiaeHMs TOATOTOBKU
01.03.01 Maremaruka

2. Ilnanupyemble pe3y/bTAThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE ¢ IIJIAHUPYEMbIMU
pe3yJbTaTaMH OCBOeHHs 00pa30BaTeIbLHOI NPOrpaMMsbl (KOMIETEHIIUAMH U MHAUKATOPpaAMH
JOCTHKEHHNSI KOMIIeTeHIUi)

3UpPOBAThH U
0000mmaTh mepe-
OBOM OTeye-
CTBEHHBIN U MEX-
JIyHapOAHBIN
OITBIT B MaTeMa-
TUYECKOUN U UH-

OIIbITA B MaTEMAaTHYCCKOU U
nH(POPMAITMOHHOH 001acTH
HUCCIIEIOBAHNN

[1K-4.2. YMeTs NpUMEeHSThH
METO/IbI aHAJIM3a HAYYHO-
TEXHUYECKON HH(POPMAITIH
I1K-4.3. Bnagetrs HaBBIKAMU

3H€ aKTyaJbHBIX CIIOCOOOB
peleHus 3aga4y

MyJIbl HanOoJiee BaKHBIX 0TOOpaxe-
HUM.

3HaTh ONpeAeIeHUs! 1 OCHOBHBIE
CBONCTBa KpuBbIX besbe.

3HaTh ONpeAesICHUs, OCHOBHbIE
CBOHWCTBA W aJTOPUTM MOCTPOCHUS
TpUaHryJsiuu JenoHe u tuarpaMmsl

(hopMaIMOHHOM pelleHus 3a7a4d aHaJTuTHYe- Bopownoro.
obmacTu uccie- CKOT'O XapakTepa, pearoia- | 3HaTh ONPEJCIICHUE U CBOICTBA KY-
JIOBaHUH raroIMx BEIOOP ¥ MHOT0OOpa- |OMYECKOro cIuaiHa

3HATh OCHOBHBIE KPACBBIEC YCIOBHS
JUTSE KyOMUYECKUX CIUIAiHOB.

YMeTb HaxX0UTh MaTPULIbI JIUHEH-
HBIX ¥ apPUHHBIX 0TOOpaKEHUH.
YMeTb nepeBOAUTh MUPOBBIE KOOP-
JIUHATHI IByMEPHOH (DUTYPHI B
SKpaHHEIE.

Biramets HaBBIKAMH TTOCTPOCHUS

dopmupyembie [Tnannpyemsie pe3yabTaThl 00yYEeHHUS 110 TUCLUIUIMHE (MOIYIIO), B Haumenosa-

KOMIIETCHIINU COOTBETCTBHU C WHANKATOPOM JIOCTH)KEHHS KOMITETEHIIUH HUE OLIEHOY-
(xon, conepxkanue HOT'O Cpeji-

KOMITCTCHIINH) cTBa

WNHpaukatop 1OCTHOKEHUS Pesynprarer 006ydeHus
KOMITETCHLIUU 10 JUCLUIUINHE
(xom, comeprxaHnue UHIANKATO-
pa)

INK-4: Cniocoben |I1K-4.1. 3HaTh MeTO/BI aHAIKM- | 3HATH ONPEACICHUSI U OCHOBHBIC Cobecenona-
cobupatp, 00pa- |32 1 0000IIEHUSI OTEYECTBEH- | CBOHCTBA TMHEHHBIX, ap(PUHHBIX U HUE, KOH-
0aThIBaTh, aHATU- | HOTO M MEKAYHAPOHOTO MIPOEKTUBHBIX OTOOpaKEHUA, Hop- TPOJIbHBIC

paboTsl, mpo-
eKTBI




n300pakeHnEe TPEXMEPHOT0 00bEKTa
Ha YKpaHe KOMIBIOTepa.

YMeTh HaxoAuTh GOpPMYITBI KyOuye-

CKOTO CIJIaifHa JJIs1 JAHHBIX KPaeBBIX

YCJIOBHI.
3. CTpyKTypa M coJep:KaHue JUCIUININHBI
3.1. TpynoeMKoOCTh THCHUTLTAHBI
Ounas hopma oOydeHUs
O0mas TpyI0eMKOCTh 4 3ET
YacoB mo yueOHOMY TUTaHY 144
B TOM YHCTIE
ayMTOpHBIE 3aHATHS (KOHTaKTHas paboTa): 66
- 3aHATHS JISKIIMOHHOTO THIIa 32
- 3aHATHUS CEMHHAPCKOTO TUIIA 32
- 3aHATHUSA JTaOOPATOPHOTO THIIA
- rekymui KoHTpoIh (KCP) 2
caMoCTOsTeIbHas padoTa 42
[TpomexxyToYHasI aTTECTALUs — 3a4eT, IK3aMEH 36
3.2. ConepxaHue TUCUUILIAHBI
B oM uncne
KonrtaktHas paboTa (paboTta Bo B3aUMO- <
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1. JIuneiineie u appuHHBIE OTOOPAKESHUS 42 10 10 20 12
2. OOII B Java 20 6 6 12 14
3. Kpussle besne, kyOndeckne criaifHel 16 6 6 12 4
4. B-cinaiinbl 16 6 6 12 4
5. Tpuanrynsauus Jlenone, nuarpammsl BopoHoro 11 4 4 8 8
Texyuwmii konTpois (KCP) 2 3
HpOMexcyTqua;{ aTTCCTalusd — 5K3aMCH, 3a4CT 36
Hroro 144 32 32 67 42

Texymuii KOHTPOJIb YCIIEBAEMOCTH pealin3yercs B opMax OMpOCOB U KOHTPOJIbHBIX PadOT Ha 3a-

HATHUSIX CEMUHApCKoro Ttuma. [IpomexxyTodnas arrectamus MpoXoIuT B TPAAUIIMOHHON (opme (3a-

YeT, DK3aMEH).

HpaKTI/IquKaSI MoATOTOBKA NPCAYCMAaTPHUBACT BBIIIOJITHCHUEC ITPOCKTA, PCIICHUC HpI/IKJ'Ia)IHOI\/’I 3aga4du

Kelca.




3.3. Coaepxanue pa3iei0B TUCHUILTAHBI

1. Jluneitapie u adhpuHHBIE OTOOpAXKEHUS, MX MaTpUlbl. AddHHUHHBICE KOMOWHAIIMN U OapUIICH-
Tpudeckue koopauHatel. [lapamienbubie mpoekiun. [IpoeKTHBHBIE TPOCTPAHCTBA, POCK-
TUBHBIC OTOOPaKEHUS, X MaTpUIIbl. L{eHTpalbHbIe TPOCKIIHH.

2. OOBEeKTHO-OpUEHTUPOBAHHOE pOrpaMMupoBanue B Java. [lukcensHas u BekTopHas rpadu-
Ka B Java. AHMMaIus 1 uepapXxuuecKoe MoJICIMPOBaHHeE.

3. Kpussle besne, nonmuuomsl beprmreitna. Kyonueckue critaiiHbIL.

4. PanmonansHble KpuBbie besbe. B-crumaitnel. HepaBHOMepHBIE panmoHaibHbIe B-critaiiHbpl
(NURBS).

5. Tpuanrynauusa [enone u quarpammsl BopoHOTo. AJITOpUTM MOCTPOCHUS TPUAHTYIISIIUU
Heinone.

4. Y4yeOHO-MeTOoAUYeCKOe o0ecneyeHHe CaMOCTOAATeIbHOMH padoThl 00y4yaromuxcs

CaMocTosTenbHasi padoTa BKIIIOUAET BBIMOJTHEHHE JOMAITHUX MPAKTUYECKUX 3aJaHUN C MOCIeay-
IOIIEH IPOBEPKOM U 00CYXIeHNEM, U3yUEHHUE JTUTePaTyphl U MPOPaObOTKY TEOPETHUECKOTO MaTepH-
aJia JeKIMOHHBIX 3aHSITUH.

OO0pazoBaTenbHbIN MaTepual Ui CaMOCTOSITEIbHON pabOThI CTY/ICHTa yKa3aH B pasjene 6.

KOHTpOJH)HI)IG BOIIPOCHI 1 3aJlaHus OJId MPOBCACHHUA TCKYILICTO KOHTPOJIA U HpOMe)KyTOLIHOf/i aTTe-
CTallk1 110 UTOraM OCBOCHUA JUCHUIIJIMHBI IPHUBCACHLI B II. 5.2.



5. ®oH/I OIIEHOYHBIX CPECTB /ISl MPOMEKYTOYHOM aTTeCTAIMH MO TUCIHILINHE,
BKJIIOYAIOIINMA:

5.1. Onucanue WIKAJ OLleHMBAHUS Pe3yJIbTATOB 00y4YeHHUS 10 AUCHUILINHE

YpoBenn IlIkana onennBanusi cGOPMHUPOBAHHOCTH KOMIIETEHI UM
chopmupo-
Hey/10BJIe- JAOBJIETBO-
BaHHOCTH I10X0 Y y X0po1Io OYeHb X0POLIO OTJINYHO NPEBOCXOTHO
KOMIIeTe R TBOPHUTEJIBHO PpHUTEJIbHO
(uHaUKATOPA
AOCTHKEHHUS He 3aureno 3auTeHo
KOMIIeTeHIIU )
OrcyTrcTBUE
3HAHUU TE€O-
YpoBeHb 3Ha-
pETHYECKOTO YpoBeHb 3Ha- .
YpoBeHs 3Ha- | MuUHUMAaIBHO N HUi1 B 00beMe, YpoBeHb 3Ha-
Marepuaia. N N HHI B 00beME, N YpoBeHb 3Ha-
HUI HIDKE JIOTTY CTUMBIi COOTBETCTBYIO- | HHUH B 00BeMe, N
HeBo3mox- COOTBETCTBYIO- HUil B 00beMeE,
MHHUMAJIb- YPOBEHB 3Ha- IeM Iporpam- COOTBETCTBY-
HOCTB OI1e- . IIeM IporpaMme TIPEeBBIIIAI0-
3HaHus HBIX TpeboBa- | Huil. Jlomy- Me MOATOTOBKH. | FOILIEM IIpo-
HHTb TIOJTHOTY N MIO/ATOTOBKH. LIEM TIpO-
. Huil. Umenun [IEHO MHOT'O JomnymeHo rpamme noj-
3HAHUI JomymieHo rpamMmy Ioj-
MecTo rpyOble | HerpyObIX HECKOJIBKO He- TOTOBKH, 0e3
BCIICZICTBUE HECKOJIBKO He- TOTOBKH.
OIINOKH. OmmnOKH. CYIIECTBEHHBIX | OIIHOOK.
oTka3za o0y- IpyOBIX OMIHOOK
oIInO0K
YaloIerocs
OT OTBETa
IIponemon-
IIponemon- CTPHUPOBAHBI
IIponemon- P pup IIponemon-
OtcyTcTBHE cTpupoBaHnsl Bce | IIpomemon- BCE OCHOBHBIE
[pu pemennn | cTpUpoBaHbBI CTPHPOBAHBI
MHHUMAJIb- OCHOBHBIE yMe- | CTPHPOBAaHBI BCE | YMEHHSI, pe-
. CTAQHJAPTHBIX | OCHOBHbIC BCE OCHOBHBIC
HBIX YMEHHH. HUs. PereHsr OCHOBHBIC YMe- | ILIEHBI Bce
3ajad He po- | ymeHws. Pe- YMeHHs1, pe-
HeBo3mox- BCE OCHOBHBIE Husl. Perrenst OCHOBHEIE
JEMOHCTPH- IIEHBI THIIO- LIEHBI BCE
HOCTb Olie- 3a/1a4M C HErpy- | BCE OCHOBHBIC 3a/1a4H C OT-
pOBaHbI OC- BBIC 3a]1a4H C OCHOBHBIE
YMeHus HUTH HAJTMYHE ObIMu ommbOKa- | 3amaun. Bel- JeTbHBIMU
E— N HOBHBIE yMe- | HerpyObIMH 3aga4u. Bei-
YMEHHUH Mmu. Beinosnae- TIOJTHEHBI BCe HECYIECT-
HHS. ounOKaMH. TIOJTHEHBI BCe
BCIIEZICTBUE HBI BCE 3a1aHUs, | 3aJlaHus, B IOJ- | BEHHBIM
Wmenn mecto | BoimonHeHb! 3a7aHus, B
oTKa3a 00y- B ITOJIHOM 00Bb- HOM 00BEME, HO | HEJOYETAMH,
rpyOsIe BCE 3aJ1aHNUs, TIOJTHOM 00be-
YaloIIerocs emMe, HO HeKO- HEKOTOPBIE C BBITIOJTHEHBI
OIIUOKH. HO HE B TIOJI- Mme 6e3 Hezo-
OT OTBETa TOpBIE C HEJO- HEJJ0YeTaMH. BCE 3aJIaHNI B
HOM o0beMe. 4EeTOB
YeTaMH. TIOJTHOM 00B-
eMe.
OrcyTrcTBUE
BJIA/ICHUS IIpu pemienun | Umeercs mu-
. IIponemoncT- IIponemon- IIponemon-
MaTepHaIoOM. CTaHJApPTHBIX | HUMAIBHBIH IIponemon-
pupoBaHsbI Oa- CTPHPOBAHBI CTPHPOBAHBI
HeBo3Mox- 3aj1a4 He po- | Habop HaBbI- CTPUPOBaH
30BbIC HABBIKH 0a30BbIC HABbI- | HABBHIKU IPH .
HOCTb Olie- JIEMOHCTpH- KOB U pe- TBOPYECKHUH
TIPU peLIeHUN KU IIPH perre- pelieHnn
Hasbiku HUTh HAJIMYKE | POBaHBI 0a30- | IICHHUS CTaH- MOAXOJ K pe-
CTaHJaPTHBIX HHU CTaHJapT- HECTaHIapT-
HaBBIKOB BbIC HABBIKH. JAPTHBIX 3a- LICHUIO He-
3aJa4d ¢ HEKOTO- | HBIX 331a4 0e3 HBIX 33724 0e3
BCIIC/ICTBHE WNmenu MecTo | Jad ¢ HEKOTO- CTaHIapPTHBIX
pbIMU Hefove- OIINOOK 1 OILINOOK U
oTKaza 00y- rpy6bie PBIMH HEJIO- 3aj1ay.
TaMu HEJI0YETOB. HEJI0YETOB.
YaloIIerocs OLINOKH. YeTaMH.
OT OTBETa
[IIkana O1eHKU NpH MPOMEKYTOUHON aTTECTAUN
Ouenka YpoBeHb NOATOTOBKHU
Bce xommereHnny (YacTu KOMIIETSHINIT), Ha (HOPMHUPOBAHNE KOTOPBIX
3A9TEHO TIpeBOCXOHO HamnpaBJieHa JUCIUILINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE «IIPEBOC-
XOIHO»




Bce xommereHIMM (4acTH KOMIETEHLMi), Ha (POPMUPOBAHUE KOTOPBIX
HalpaBJieHa QUCUUIUIMHA, c()OPMUPOBAHEI HA YPOBHE HE HIKE «OTJIHY-
HO», TIPU 3TOM XOTS OBl OJJHa KOMIIETEHIHUs c(OPMHPOBaHA Ha YPOBHE
«OTINYHO»

Bce xommereHnmu (4acTH KOMIETEHIIHI), Ha (OPMHUPOBAHNE KOTOPBIX
HalpaBlieHa AUCLUIUIMHA, CPOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYCHb
XOpOLIO», IIPH 3TOM XOTS OBl OJHAa KOMIETEHIMs c(HOpPMHUpOBaHA Ha
YPOBHE «OYEHb XOPOIIO)»

Bce xommereHnnu (4acTH KOMIETEHIHI), HAa (HOpPMUPOBaHHE KOTOPBIX
HarpasjeHa AWCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HUKE «XOPO-

Ot1ingHO

Ouenp xopomIo

Xopouio
II0», TIPU 3TOM XOTS OBl OJIHA KOMIIETCHIM COPMUPOBaHA HA YPOBHE
«XOPOLLO»
Bce xommereHnuM (4acTv KOMIIETEHIMH), Ha (OPMHUPOBAHUE KOTOPBIX
HaIpaBJieHa JUCLMILINHA, CPOPMUPOBAHbl HA YPOBHE HE HUXKE «yHOBIIC-
Y 10BIETBOPUTENBHO P et » chopmup yP YA

TBOPUTCIIbHO», IIPU 3TOM XOTH OBl OJIHA KOMIICTCHIIMA C(l)OpMI/IpOBaHa Ha
YPOBHE «YAOBJICTBOPUTCIILHOY

Xotst ObI OJJHa KOMIIETEHIIUsI CPOPMHUPOBAHA HAa YPOBHE «HEYJOBJIETBO-
HeynoBneTBopuTenbHO | pUTENBHO», HM OJHA W3 KOMIICTEHIMH He c(OpMHpOBaHA HAa YPOBHE
«IIOXO»

IToxo Xotst OBl OZTHA KOMIIETEHINS C(OPMUPOBAHA Ha YPOBHE «IIJIOX0)

HEC 3a4TCHO

5.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WJIH HHbIE MATEPUAJbl, HEO0X0AUMbIE 1JIsl OLEHKHU
pe3yabTaToB 00y4eHHsI

5.2.1. Bonpocsl k 3k3ameny s nposepku I1K-4
1. Tlepexox k HOBOMY 0a3HCy: €r0 MaTPHIIA, CBA3b MEXKIY CTAPHIMH M HOBBIMU KOOPJAWHATAMU

BeKkTOpa. MaTpuiia KOMIO3HIIMY TIEPEXOI0B U 00paTHOTO MEPEXoa.

2. JluneliHoe OTOOpaKeHHE: €ro MaTpPHIIA, CBSI3h MEXKAY KOOpAMHATaMU o0Opa3a W Mmpoodpasa.
Marpuia oro6paskeHus B Apyrom 6asuce. MaTpuiia KOMIIO3UIUKA OTOOpaKEHUH.

3. Toueunsie adpdunnsie mpocrpancTBa. Koopnunarel B apunnbix npoctpancrsax. [lepexon
K HOBOMY DeIiepy, CBSA3b MEX/1y CTapbIMU U HOBBIMU KOOpAMHATAMU TOUYKH.

4. Addunnsle oToOpakeHus, UX AelcTBHE Ha BekTopax. CoxpaHeHue KoopauHar rnpu addun-
HBIX 0TOOpaxkeHusX. CBs3b MeXly KOOpAMHAaTaMH o0pa3a U mpoodpasa.

5. OxHopoaHble KOOpAMHATHL. Marpuia nepexoia K HOBOMY penepy, MaTpuua ad@uHHOro
OTOOpaKEHHS M1 OOPATHOTO OTOOPAKEHHUS B OJJHOPOIHBIX KOOPIUHATAX.

6. Addunable KOMOMHAIMK TOoYeK (OapHUIIEHTPHI), NX HE3aBUCHMOCTH OT BBIOOpA CHCTEMBI KO-
opauHar. [leneHne oTpe3ka B JaHHOM OTHOILIEHHM Kak HaxokJaeHHe apuHHONW KOMOMHa-
ITUH.

7. bapunentpuueckas cucremMa koopauHar. CBsa3b MeXy OOBIYHBIMU M OapULIEHTPUUYECKUMU
KoopauHaTaMu. MIHBapuaHTHOCTh apQUHHBIX KOMOMHALMK Todek MpH adp(UHHBIX 0TOOpa-
KEHUSAX.

8. IIpoctbie adduHHBIE 0TOOpa’keHHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE: MOBOPOT BOKPYT
Havana (oceil) KOOpAWHAT, CUMMETPHS OTHOCHTENBHO OCe KOOpAMHAT (KOOPIWHATHBIX
MJIOCKOCTEH), MacITabupoBaHUe, HAKJIOH, apaJJICIbHBIA MEPEHOC, TPOSKITUS BIOIh OCEH
KoopanHaT. VX MaTpHIIbl, TeOMETPUIECKHIA CMBICT KOO(PPHUIIMEHTOB MaTPHII.

9. TpencraBnenne adp(puHHOTO TPeoOpPa30BaHUS B BHE KOMITO3HMIIMU MPOCTHIX MPeoOpa3oBa-
HUH C 1eNTBI0 HAXOXKACHHUS €T0 MATPHUIIBI, IPUMEPHI.

10. ITpeoOpa3oBaHue MUPOBBIX KOOPIUHAT B SKPAaHHBIE, TPUMEPHI.

11. Knaccugukanus 1 cBoicTBa MapauieIbHbIX MPOeKIuil. MaTpuiia KOCOyroJbHON MPOEKIIHH.

12. Marpuia opToroHanbHON MpoeKkuu. M3omerpus, AMMeTpust 1 TPUMETPUSL.



13.

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
217.

28.

29.

30.

31.

IIpoekTHBHOE NPOCTPAHCTBO, MOPOXKACHHOE BEKTOPHBIM IPOCTPAHCTBOM. PacmmpenHas
IUIOCKOCTh. [IpoeKkTHBHAs cucTeMa KOOPAUHAT, IPOCKTHUBHBIE OTOOPAKEHUSI.

LlenTpasipHas MpOEKIHUs KaK IPOSKTUBHOE OTOOpaKEHUE, €ro MaTpPHIIa U CBOMCTBA.
OOBEKTHO-OPHUEHTUPOBAHHOE MPOTrPaMMHUPOBaHNE Ha Java: Kiacchl, OObEKTHI, MOJIs, METO-
IIbl, KOHCTPYKTOPBI, CTATUYECKUE 10JI1 U METOIBI.

HacnenoBanue B Java: kiaccel, abcTpakTHble Kiaccel U MHTepdelicel. [Ipumeps! u3 nakera
java.awt.geom. Mcnonb3oBanue noaxiacca JPanel st pucoBanust.

Mertoab! kiacca java.awt.Graphics [uis pUCOBaHHSA, MCIIOJIb3yEMbl€ B HUX KOOPIUHATHI.
I'paduuecknii KOHTEKCT.

Bektopnas rpaduka B Java: maker java.awt.geom, mHTepdeiic java.awt.Shape, kmacchr
java.awt.Graphics2D, java.awt.geom.Path2D u java.awt.geom.AffineTransform.

Buibl B10XKeHHBIX Ki1accoB. Vcnoab30BaHUE BIOKEHHBIX KIACCOB Ul IOITYYEHUs BBOJIA OT
MBIIIN U COOBITUI OT Taiimepa.

[Tonspublie hopMsl, UX cyuecTBoBaHue. [locTtpoenne napamMeTpuyeckux MOJIMHOMMAIbHBIX
KPUBBIX € TIOMOILBIO anropurMa ae Kacrenpxo.

[Tonyyenue nonnHoMoB bepHIuTeiHa mpu BbIUMCIEHUM HOJSAPHBIX (hopMm. OnperneneHue
KpuBbIX be3be /i 3aaHHOr0 Habopa KOHTPOJIBHBIX TOYEK € MOMOLIbIO MOJIMHOMOB beph-
LITEHHA.

CaoiicTBa noianHoMoB bepHuiteiiHa: rpauk, HayanbHash U KOHEYHAas TOYKH, HEOTpHUIa-
TenbHOCTh Ha [0, 1], CHMMETPUYHOCTH, PABEHCTBO CYMMBI €IMHHIIE.

CaoiicTBa KpUBBIX be3be: MpUHAAIEKHOCTh BBITYKIONW 000JI0YKE KOHTPOJBHBIX TOYEK, pe-
KYpPCHUBHOE CBOWCTBO, MHBAPUAHTHOCTb IPU aP(PUHHBIX OTOOPAKEHUSX.

IIpousBonHas kpuou besne.

VYBenuuenue creneHu kpuBon besbe.

KyOunyeckuii crutaiii. Borancienue npon3BOAHBIX B MPOMEXYTOUYHBIX y3J1aX.

KyOunueckuii 6a3uc Opmuta. Marpuiibl nepexoaa MexXay 3TUM 0a3ucoM U KyOuueckum Oa-
3ucoM bepHiTeiiHa, a Takke CTaHJapTHBIM (T.€. CTENEHHBIM) 0a3UCOM.

JunarpamMma BopoHOTO /11 MHOKECTBA TOYEK. SJuelika TOUKH, €€ MpEeCTaBICHUE B BUJE TIe-
pecedyeHusl TMOJIYTUIOCKOCTEH, BBIMYKIOCTh SYEUKH. MakcHMaabHOE KOJIMYECTBO OOIIUX
IpaHel y AByX siueeK. XapaKTepus3auus BEpIIMH AuarpaMMbl BopoHoro.

MotuBauus ans tTpuanryissunn [enone. JlonmycTuMele M oNTHMasbHbIE TPHAHTYJIALUN. Xa-
pakTepu3anus J0IMyCTUMBIX TPUAHTYIISIIUI B TEpPMUHAX ONMCAHHBIX OKPYKHOCTEH.
Tpuanrynsuus Jlenone, e€ 10MycTUMOCTh U ONTUMAIBHOCTD B CiIydae OOIIEro pacroyioxe-
HUS TOYEK.

HrepaTuBHBIN aNrOpUTM MOCTPOCHUS TPUAHTYIIALMH J[eTT0OHE, er0 KOPPEKTHOCTb.

5.2.2. 3apauu 115 ouenku copmupoBanHocTn komnerenuun IK-4

1. Haiitu MaTpuIly IOBOPOTa Ha Yrojl . BOKPYT MPSMO#, MPOXOISINei Yepe3 Hayauo KOOPMHAT,
eciau oHa obpasyet yrou 6 ¢ iockocteio OXy, a ee OPTOrOHaNbHAs MPOCKIHMS Ha 3Ty TUIOCKOCTh
obpa3yert yroi ¢ ¢ ocbto OX.

2. JlokazaTh anreOpanyecku Cienyromue hakTol.



Kommo3uiusi cuMMeTprii OTHOCUTENIBHO MapalljIeIbHBIX MPSMBIX €CTh MapalIeNbHbIN Te-
pEHOC Ha BEKTOp, MEePHEHAUKYISIPHBIA 00€UM MPSIMBIM, UIMHA KOTOPOTO €CTh yJIBOCHHOE
pacCcTOsIHUE MEXTY MPSIMBIMH.

Kommo3umusi cuMMeTpuii OTHOCUTEIBHO MEPECEKAIOUINXCS MPSMBIX €CTh TOBOPOT Ha yJIBO-
SHHBIN YroJl MEXy MPSMBIMHA BOKPYT TOYKU TIEPECEUCHHSI MTPSMBIX.

OTHo1IeHWE BBICOTHI K IMIUPUHE JHCTa Oymaru jgroboro ¢popmara cepun A (Hanpumep, A4)
paBHO V2 = 1,414. D10 MO3BONSET B TOYHOCTH Pa3MECTUTDH JIB€ YMEHBUICHHBIC U ITIOBEPHY-
Thie Ha 90 rpagycoB KONMM CTPAHUIBI HA OAHOM cTpaHuIle. Haiitu matpunbl 3tux addun-
HBIX OTOOpPaXEHUSIX IO OTHOIICHUIO K perepam, 3aJalIIuM CUCTEMY KOOpIWHAT Ha CTpa-
HUIE (HaYaJIo KOOPAUHAT HAXOAUTCS B JIEBOM HUKHEM YTIIY).

B MupoBoii cucteme KOOpAMHAT, TIe SAMHUIIAMHA U3MEPEHHS CIIY’)KaT METPHI, 3a7aHa Ury-
pa. TpeOyercst u300pa3uTh €€ B OKHE, UMEIOIIEM BBICOTY h MHKcenei, TpaHuIly IMUPUHON P
MUKCETIeH U pa3perieHne I' muKceneld Ha caHTuMeTp. M300paxkeHne TOKHO ObITh BBIITOTHE-
HO B MacuitTabe M MEeTPOB B OJHOM CAaHTUMETPE M PACIONIaraThbCsi B JIEBOM HIDKHEM YTIY
OKHa.

KpaeBbie ycrnoBus [j1si HOpMaalM30BaHHOTO KyOWUYECKOTO CIUIaifHa 3aJjaHbl CIEAYIOIUM 00-
pazom: 2f"9(0) = f"o(1) u "1-2(0) = 2f"n2(1). Beimucars cucreMy ypaBHEHHH B MAaTPUIHOM
BU/JIE HA MPOU3BOJIHBIE P'o, ... , P'n-1 B Y37aX CIUIaifHa Juis N = 5.

5.2.3. IlporpaMmMHBbIe NPOEKTHI AJ1s NPOBepkH YMeHuii n HaBbIKoB [1K-4

I/ICHOHBSYSI 3aroTOBKH, MPEAOCTABJICHHBIC IIPCIIOAABATCIIEM, HAITUCATh CIICAYOIINC ITPOTrpaMMbI

1. HporpaMMa, pucyromas 3aJaHHOC B MHUPOBBIX KOOpAWHATAX H306pa>1<eHHe Tak, yTOOBI OHO 3a-
HUMAaJIO BCIO IIMPUHY /M BBICOTY OKHa.

2. IlporpaMma, coeTMHSIONIAsE TOYKU HA SKPaHE KyOMYECKUM CILIAiHOM.

3. [Iporpamma, pucyroriasi ¢ TOMOIILI0 aHUMAITHH BHJT U3 OKHA JIBFDKYIIEHCS MaIIHHEL.

6. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE o0ecnieyeHUe TN CHUILIMHbBI

a) OCHOBHAasl JIUTepaTypa:
1. Makapos E.M. DnemeHThI 1ByMepHOI rpaduku B Java: yueOHO-MeTOAMYECKOE Tocodue. —

Hwxnnit Hosropon: Huxeroponackuii rocynusepenret, 2017. Per. Ne 1491.17.06.
http://www.unn.ru/books/met_files/graphics-java.pdf

2. lllynsy M.M. AHanuTtHueckas 1 BeluucIuTENbHas reomerpus. — Hknanit Hosropog, 2010. 100

OK3.

3. Koctpukun A.U. Beenenue B anreOpy. Y. 2: nuneiinas anredpa. — M.: @usmaraut, 2001. 61

9K3.

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. IIpenapata ®., Illeiimoc M. BeruncinurensHast reomerpus: BBeaeHue. — M.: Mup, 1989. 10 ak3.

2. bopeckos A.B., Illukun E.B. Komnstotepnas rpagpuka. — M.: FOpaiit, 2017. — 219 c.
https://biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1BIC750
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http://www.unn.ru/books/met_files/graphics-java.pdf
https://biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750

B) NporpamMMHoe odecnieuenune u MurepHeT-pecypcni:
Jiia obecriedeHnst cCaMOCTOSATEIbHON pabOThl 00YYAOIIMXCS UCIIONIB3YETCsI AJIEKTPOHHBINA Kype
«KoMrmproTepHasi reoOMeTpuUs U TEOMETPUUYECKOE MOICTUPOBaHUE 3 Kypc (MaTeMaTHKA)y,

https://e-learning.unn.ru/enrol/index.php?id=4490

CO3/IaHHBIN B cUCTEMeE eKTpoHHOro 00yueHus HHI'Y - https://e-learning.unn.ru/

KowmmiekT pa3paboTunka Java
http://www.oracle.com/technetwork/java/javase/downloads/jdk9-downloads-3848520.html

WurerpupoBannas cpena papadotku IntelliJ IDEA, Community Edition
https://www.jetbrains.com/idea/download/

JlokymeHTanus no 6ubanorekam s3bika Java
https://docs.oracle.com/javase/9/docs/api/overview-summary.html#JavaSE

7. MaTtepuajbHO-TeXHUYECKOe oDecriedeHne T CIUUTITHHbI

[Tomemnienus: mpeACTaBISIIOT o000 ydeOHBIE ayJUTOPUM JISi TPOBEINCHHS YUeOHBIX 3aHSATHM,
MIPEyCMOTPEHHBIX IMPOrPAMMOM, OCHAIIEHHbIE OOOpPYIOBAaHHMEM M TEXHUYECKHUMH CpEACTBAMHU
o0yueHUs: KOMIIBIOTEPaMH U MTPOESKTOPOM.

[TomerieHust sl CAMOCTOSITENIbHOM PabOThl 00YJaIOIINXCsl OCHAIIIEHBI KOMITBIOTEPHOM TEXHUKOM C
BO3MOYXHOCTBIO TOJKIIOUEHUsI K ceTu «MHTepHeT» u 00ecnedeHbl JOCTYNOM B AJIEKTPOHHYIO HUH-
(hopmarmoHHO-00pa30BaTEIBHYIO CPEIY

[IporpamMma coctaBieHa B coorBeTcTBuM ¢ TpeboBanusiMu OC BO HHI'Y — 0OakanaBpuar mno
HarpasieHuto nmoaroroBku 01.03.01 MartemaTuka.

Astopsr: Ph.D., ct. npen. Makapos E.M.
Penenzenr (b1)

3aB kadeapoit, a.¢.m.H., mpod. 3omoteix H.1O.

[Iporpamma oo0peHa Ha 3aceJaHUU METOJIUYECKON KOMUCCHU MHCTUTYTa HH(OPMAIIMOHHBIX TEX-
HOJIOTUH, MaTeMaTUK 1 MexaHuku oT 30 HosOps 2022 rona, mpotokoi Ne 3.


https://e-learning.unn.ru/enrol/index.php?id=4490
https://e-learning.unn.ru/
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https://www.jetbrains.com/idea/download/
https://docs.oracle.com/javase/9/docs/api/overview-summary.html#JavaSE

