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1. Mecto nucuumiaudbl B cTpykrype OOII

Ne MecTto AucuMuInHbI B yueOHOM | CTaHIapTHBI TEKCT /I aBTOMATHYECKOI0 3a1oJI-
Ba- iaHe o0pa3oBaTeJbHOI NMPO- HeHMsI B KOHCTpYKTOpe PITJI
pu- rpaMMblI
aHTa

1 brmox 1. Hucuunmuuel (Moaynu) | HQucrumiamHa b1.B.04, «kKomnbroTepHasi reoMeTpus U

Yactb, Qopmupyemas y4acTHUKA-
MU 00pa30BaTeNIbHBIX OTHOIICHUIN

Ka U KOMIIbIOTEPHBIE HAYKH

reoOMeTPUYECKOEe MOCIMPOBAHNE), OTHOCUTCS K YacTH,
dbopMupyemMoii yuacTHUKaMu 00pa30oBaTeNIbHbIX OTHO-
meHuit HanpasieHus noaroroku 02.03.01 Maremaru-

2. IlnanupyemMble pe3yJbTaThl 00yUeHHsI 0 JUCIHUNJINHE, COOTHECEHHBbIE ¢ IUIAHUPYEMbIMHU
pe3yJibTaTaMu OCBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl (KOMNETEHIIUSIMUA U MHAUKATOPAMH
JAOCTHKEHHSI KOMIIEeTeHINH)

ILnanupyembie pe3yJbTaThl 00yUeHHUSsI 0 THCHHIIHHE
MO/YJII0), B COOTBETCTBHH ¢ HHAUKATOPOM J0CTUKEHU S
dopMupyeMble (Monymio), A poM A
KOMMETEHIIHH
KOMIIeTEeHI[UH HaumenoBanue
HNugukarop nocru-
(xon, conepxka- OIIEHOYHOT0
JKeHHs] KOMIeTeH-
HUE KOMIIETEH- - Pe3yabTaThl 00yyeHHs cpeacTBa
07079} 1o AUCHUNINHEe* ¥
(xox, coneprkanue
WHIUKATOPA)
[1IK-3. Cnocob6en | [1K-3.1. 3naer Turmo- 3HaeT OCHOBHBIC ITOHATHUS U TIpa- IK3ameH
IIPOCKTUPOBATH BBIC peLICHHUS, O1O- BHJIa B 00JIACTH TEOMETPHH.
IPOrpaMMHOE JMOTEKH MPOTpaMM-
obecrieueHue HBIX MojyJei, mao-
JIOHBI, KJIaCcChl 00BEK-
TOB, UCTIOJIb3yEMble
npu pa3zpaboTke npo-
rpaMMHOro obecrie-
YeHUS
[1K-3.2. 3HaeT MeTo- | YMeeT akTUBHO y4acTBOBAaTh B UC- Konmponvnas
JbL K CPEICTBA IIPOCK- | crieJOBaHUMA HOBBIX MaTEMaTHU4e- paboma, 3auem,
THPOBAHM HPO- CKUX MOJIENIEN B €CTECTBEHHBIX oKzamen
rpaMMHOro obecrie-
HayKax.
YeHUS
I1K-3.3. 3naer meto- | Baageer HaBbIKAMM KCIIOJIB30Ba- Komnmponvnas
JIbl ¥ CPEJICTBA MTPOEK- | HUS Ha MPAKTUKE anmapara Teope- | paboma, 3auem,
TUpOBaHHS 0a3 1aH- TUYECKOW MEXaHUKH ISl MaTeMa- 9K3aMeH
HBIX THYECKOT0 MOJIEJIMPOBAHUS Pa3-
JMYHBIX QU3UYECKUX MPOIIECCOB.
[1K-3.4. Ymeer uc- ¥YMeer UCnosIb30BaTh MPOTrpaMM- Ox3zamen
MTOJIB30BaTh CyIIC- HOe o0ecrieueHue i perieHus




[Inanupyemble pe3ybTaThl 00y4eHHs M0 AUCHHUILIMHE
(MoyJ110), B COOTBETCTBHM ¢ HHIANKATOPOM /I0CTHKEHHUSA

dopmMupyemblie
KOMIIeTeHIIHH
KOMIETEeHI[UH HaumenoBanue
HNuauxkarop aocru-
(xon, conepxka- OII€HOYHOI0
JKeHHUs KOMIIeTeH-
HUE KOMIIETEH- — Pe3yabTaThl 00yyeHHs cpeacTBa
1007079 0 JUCHHMIIINHE* *
(xox, comeprkaHue
WHJUKATOPA)
CTBYIOIIIME TUIIOBBIE MIPUKJIAIHBIX 3a]1a4.
pEIIeHUS U TIa0IOHBI
IPOEKTUPOBAHUS
nporpaMMHOro obec-
MEYCHUS
IIK-3.5. Ymeer npu- | YMeeT aKTUBHO y4acTBOBATh B UC- Konmponvnas
MCHATbH MCTOABI U CIIEIOBAaHUM HOBOTO MPOrPaMMHOTO paboma, 3auem,
CpEeICTBa MPOEKTUPO- 9K3aMeH

BaHUS IIPOrPaMMHOIO
o0ecrieueHus, CTpyK-
Typ AAHHBIX, 0a3 1aH-
HBIX

o0ecrieueHusl.

3. CTpykTypa H coep:KkaHue TUCIHUITHHBI

3.1. TpynoeMKoCTh THCHUTLTAHBI

oyHas opma
o0yueHust
OO0uasi TPy10€eMKOCTh 43ET
Yacos 1o yueOHOMY IIaHY 144
B TOM YHCJIe
ay/IMTOPHbIE 3aHATUS (KOHTAKTHAS
pabora)
- 3aAHSATHUSA JIEKIIMOHHOTO TUIA 32
- 3AHSATUS CEMUHAPCKOI0 THIA 32
KCP 2
CP 42
IIpomeskyTouHasi aTTECTALUS — 3a4eT, 36
IK3aMeH

3.2. ConepxaHue U CHUTIIMHBI
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1. JIuneitasle u adpuHHBIE 0TOOpAKEHHS 42 10 10 20 12
2. OOIl B Java 20 6 6 12 14
3. Kpussle be3be, kyOnuueckue criaiHbl 16 6 6 12 4
4. B-crunaitHbl 16 6 6 12 4
5. Tpnanrynsamus lenone, nuarpaMmsr Bopororo 11 4 4 8 8
Texymmit korTposs (KCP) 2 3
IIpoMexyTodHas aTTecTanus — IK3aMeH, 3a4eT 36
Hroro 144 32 32 66 42

Tekymmii KOHTPOJIb YCIIEBAEMOCTH pealin3yeTcs B popMax OMPOCOB U KOHTPOJIBHBIX paOOT Ha 3a-
HATHSIX CEeMHUHApPCKOro Turma. [IpoMexxyTodHas aTTecTanus IpoXoauT B TPATUIIMOHHON Gopme (3a-
YeT, SK3aMCH).

3.3. Conep:xaHue pa3iesioB U CHUTITHHBI
1. Jluneiinsle u adpuHHBIE OTOOPAKEHUS, NX MATPULIBL. A PUHHBIE KOMOMHAIIMH U OapHUIICH-
Tpuyeckue KoopauHarsl. [lapainensaele npoekuun. [IpoekTUBHBIE TPOCTPAHCTBA, IIPOCK-
THUBHbIE OTOOpa)keHUs, UX MaTpullbl. LleHTpabHbIe MPOEKIIHH.
2. OOBEKTHO-OpUEHTHPOBAHHOE pOorpaMMupoBanue B Java. [IukcensHast 1 BekTopHast rpadu-
Ka B Java. AHMMaLMs U UEPAPXUUECKOE MOICINPOBAHHUE.
3. Kpussie besbe, nonunomsl bepaiureitna. Kyouueckue criiaifHbl.
4. PauunonanbHble kpuBble besbe. B-crnaiinbl. HepaBHOMepHbIe panioHanbHble B-criaifHbt
(NURBS).
5. Tpuanrynauusa [enone u quarpammsl BopoHoro. AIroputM nocTpoeHus TPUAHTYIISIUN
Hemnone.

4. YuyeGHO-MeTOAMYECKOe 00ecredeHne CaMOCTOSITeJIbHON padoThl 00yYaomuxcs

CaMocTtosTenbHast padoTa BKIIIOUAET BBHIMOJTHEHHE JOMAITHUX MPAKTUYECKUX 3aJaHUN C TOCIeay-
IOIIEH TPOBEPKOM M 00CYKIeHHEM, H3YUEHUE JTUTEePaTyphl U MPOPabOTKY TEOPETHUECKOTO MaTepH-
aja JEeKINOHHbBIX 3aHATUH.

OO6pazoBaTeNbHBIN MaTepral s CAMOCTOSITEIbHONW pabOTHI CTY/IeHTa yKa3aH B pazzene 6.

KOHTpOJ'II)HBIG BOIIPOCHI 1 3alaHus IJId IMMPOBCACHHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTe-
CTallk1 110 UTOraM OCBOCHUSA JUCHUIIJIMHBI IPHUBEICHEI B II. 5.2.




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

5.1. OnucaHue MIKAJ OLEHUBAHUS Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE

YpoBenn IlIkana onennBanusi cGOPMUPOBAHHOCTH KOMIIETEHIIU
chopmupo-
Hey/10BJIe- J1OBJIETBO-
BaHHOCTH I10X0 Y y X0po1Io OYeHb X0POLIO OTJINYHO NPEBOCXOTHO
KOMIIeTe R TBOPUTEJIBHO PUTEIBHO
(uHaUKATOPA
AOCTHIRCHUS He 3aurteno 3a4reHo
KOMIIeTeH U i1)
OrcyTrcTBUE
3HAHUU TE€O-
YpoBeHb 3Ha-
pETHYECKOTO YpoBeHsb 3Ha- .
YpoBeHb 3Ha- | MuUHUMAaIBHO N HUi1 B 00beMe, YpoBeHb 3Ha-
MarepHana. N . HUIi B 00beMe, N VpoBeHb 3Ha-
HUI HIDKE JIOTYCTUMBII COOTBETCTBYIO- | HUii B 00beMe, N
HeBo3mox- COOTBETCTBYIO- HUil B 00beMeE,
MUHHMAJTb- YpOBEHB 3Ha- IeM Iporpam- COOTBETCTBY-
HOCTB OI1e- . IIeM IporpaMme TIPEBHIIIAK0-
3HaHus HBIX TpeOoBa- | Huil. omy- Me MOATOTOBKH. | FOILIEM IIpo-
HUTH MTOJHOTY N MOJTOTOBKH. IEeM IIpo-
. Huil. Umenun [IEHO MHOT'O JomnymeHo rpamme noj-
3HAHUI JomymieHo rpamMmy moj-
MecTo rpyOble | HerpyObIX HECKOJIBKO He- TOTOBKH, 0e3
BCIIC/ICTBUE HECKOJIbKO He- TOTOBKH.
OIINOKH. OmnoOKy. 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
MHHHMAJTb- OCHOBHBIE yMe- | CTPHPOBAaHBI BCE | YMEHHSI, pe-
. CTaHJAPTHBIX | OCHOBHBIE BCE OCHOBHBIE
HBIX YMEHHH. Hust. PerireHbt OCHOBHBIE YMe- | IIEHBI BCe
3ajad He Ipo- | ymeHws. Pe- YMeHHs1, pe-
HeBo3mox- BCE OCHOBHBIE Husl. Perrenst OCHOBHEIE
JEMOHCTPH- IIEHBI THIIO- LIEHBI BCE
HOCTb OI1e- 3a7a4d ¢ Herpy- | BCE OCHOBHBIE 3aj1a4u C OT-
POBaHEI OC- BBIC 33/1a4H C OCHOBHBIE
YMeHust HUTH HAJIMYHE ObIMH ommOKa- | 3amadn. Bel- JeTbHBIMU
E— N HOBHBIE yMe- HerpyObIMI 3amgaqn. Ber-
YMEHHI M. Boimonxe- MOJTHEHBI BCE HECyIIeCT-
HUSL OLIHOKAMH. MOJIHEHBI BCE
BCIIC/ICTBUE HBI BCE 33JaHMs, | 3a/IaHUs, B IOJ- | BEHHBIM
Wmenn mecto | BrimonHeHs! 3a7aHus, B
oTKa3a 00y- B ITOJIHOM 00'b- HOM 00BEME, HO | HEJOYETAMH,
rpyOsIe BCE 3aJ1aHNUs, TIOJTHOM 00be-
YaIOIIEr0Cst eMe, HO HEKO- HEKOTOPBIE C BBITIOJTHEHBI
OIIUOKH. HO HE B TIOJI- Mme 6e3 Hezo-
OT OTBETa TOpBIE C HEJO- HEJJ0YeTaMH. BCE 3aJIaHNI B
HOM o0beMe. YETOB
YeTaMH. TIOJTHOM 00B-
eme.
OrcyTrcTBUE
BJIA/ICHUS IIpu pemienun | Umeercs mu-
. IIponemoncT- IIponemon- IIponemon-
MaTepHaIoOM. CTaHJApPTHBIX | HUMAIBHBIH IIponemon-
pupoBaHsbI Oa- CTPHPOBAHBI CTPHPOBAHBI
HeBo3mox- 3amadq He mpo- | Habop HaBbI- CTPHPOBaH
30BbIe HABBIKA 0a30Bble HABBI- | HABBIKH IIPH .
HOCTb OI1e- JIEMOHCTPH- KOB JIJIsL pe- TBOPYECKHIA
MIPH PEIICHUA KU IIPH perre- pelieHnn
Hasbiku HUTH HAJIMYKME | POBaHBI 0a30- | IICHHUS CTaH- HOAXOJ K pe-
CTaH/IAPTHBIX HUH CTaHapT- HEeCTaHAapT-
HaBBIKOB BbI€ HABBIKH. JAPTHBIX 3a- LICHUIO He-
3aJa4d ¢ HEKOTO- | HBIX 33j1a4 0e3 HBIX 33724 0e3
BCJIE/ICTBHE Vmenun Mecto | 1ad ¢ HEKOTO- CTaHIapPTHBIX
pbIMH Hezloue- OmKrOOK U omuboK 1
oTKaza 00y- rpyOsIe PBIMH HEJI0- 3a1ad.
TaMu HEI0YETOB. HEIOYETOB.
YaroIerocs OIINOKH. YeTaMH.
OT OTBETa
[IIkana O1eHKU NpH MPOMEKYTOUHON aTTECTAUN
Ouenka YpoBeHb NOATOTOBKHU
Bce xommereHnny (YacTu KOMIIETSHINIT), Ha (HOPMHUPOBAHNE KOTOPBIX
3A9TEHO TIpeBOCXOHO HamnpaBJieHa JUCIUILIINHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «IIPEBOC-
XOIHO»




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

Bce xommereHnmy (4acTH KOMIECTEHIIHI), Ha (OPMHPOBAHNUE KOTOPBIX
HalpaBlieHa AUCLUIUIMHA, CPOPMHUPOBAHBI Ha YPOBHE HE HIKE «OYCHb
XOpOLIO», TIPH 3TOM XOTS OBl OJHA KOMIETEeHIMs c(HOpMHUpPOBaHA Ha
YPOBHE «OYEHb XOPOIIO)»

Bce xommereHnmu (4acTH KOMIETEHIHI), HA (pOpMHUpOBaHHE KOTOPHIX
HarpasjeHa AMCIMIUINHA, c(hOPMHUPOBAHBI HA YPOBHE HE HMXKE «XOpO-

Ot1ingHO

Odenp x0pomIo

Xopouio
II0», TIPU 3TOM XOTS OBl OJIHA KOMIIETCHIM COPMUpPOBaHa Ha yPOBHE
«XOPOLLO»
Bce xommeTeHIMM (4acTH KOMIIETEHIMH), Ha (OPMUPOBAHHE KOTOPBIX
HaIpaBJieHa JUCLMILINHA, COOPMUPOBAHBI HA YPOBHE HE HUXKE «YIOBIIE-
Y 10BIETBOPUTENBHO P et » chopmup yP a

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

Xotst ObI OJJHA KOMIIETEHIIMSI CPOPMHUPOBAHA Ha YPOBHE «HEYJIOBJIETBO-
HeynoBneTBopuTEIbHO | PUTENBHO», HM OJHA W3 KOMIICTEHIMH HE c()OpMHpOBaHA Ha YPOBHE
«IIOXO»

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

HEC 3a4TCHO

5.2. TunoBble KOHTPOJIbHBIE 32/1aHNUS WIH HHbIE MATEPHAJIbI, HE00X0IUMbIe 1JIsl OLeHKHU
pe3yabTaToB 00y4eHHsI

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

BeKkTOpa. MaTpuiia KOMIO3HIIMY TIEPEXOI0B U 00paTHOTO MEPEXoa.

2. JluneiliHOe OTOOpa)KEHHE: €r0 MaTpPHUIla, CBA3b MEXIy KOOpAWHATaMU o0pasa M mpoobpasa.
Marpuna oro6paskeHus B Apyrom 6asuce. Marpuiia KOMIIO3UIIMH OTOOpaKEHUH.

3. Toueunsie adpdunnsie mpocrpancTBa. Koopnunarel B apunnbix npoctpancrsax. [lepexon
K HOBOMY peIepy, CBA3b MEX/y CTapbIMU U HOBBIMU KOOPJAMHATAMHU TOYKH.

4. Addunnbie oToOpakeHus, ux aelcTBrue Ha BekTopax. CoxpaHeHne KoopAuHaT rpu agpduH-
HBIX 0TOOpaxkeHus1X. CBsI3b MeXy KOOpAMHAaTaMH o0pa3a U mpoobpasa.

5. OxHopoaHble KOOpAMHATHL. Marpuia nepexoia K HOBOMY penepy, MaTpuua ad@uHHOro
OTOOpaKeHHS M OOPaTHOTO OTOOPaKEHHUS B OJJTHOPOAHBIX KOOPIMHATAX.

6. Addunabie KOMOMHAIK TOYeK (OAPHUIIEHTPHI), UX HE3aBUCUMOCTH OT BBEIOOpA CUCTEMBI KO-
opauHar. [leneHne oTpe3ka B JaHHOM OTHOILLIEHUM KaK HaxokJeHue ap(uHHON KOMOMHa-
ITUH.

7. bapuuentpuyeckas cucreMa koopauHat. CBs3b MeXTy OOBIYHBIMU U OAPUIIEHTPUUECKUMHU
KoopauHaTaMu. MIHBapHaHTHOCTh apQUHHBIX KOMOMHALMI Todek NmpH adUHHBIX 0TOOpa-
KEHUSAX.

8. IIpoctbie adduHHBIE 0TOOpa’keHHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE: MOBOPOT BOKPYT
Havana (oceil) KOOpAWHAT, CUMMETPHS OTHOCHTEIBHO OCe KOOpAMHAT (KOOPIWHATHBIX
MIJIOCKOCTEH), MacITabupoBaHue, HAKJIOH, MapaJlyIeIbHBIA MMEPEHOC, TPOEKITUs BIOJIbH OCEH
KoopauHaT. VX MaTpHIIbl, TeOMETPUIECKHN CMBICIT KO3()PHUIIMEHTOB MAaTPHII.

9. TpencraBnenne adppuHHOTO MPeoOpa30BaHU B BHIE KOMITO3HIIMU TPOCTHIX MPEoOpa3oBa-
HUH C 1eNTBI0 HAXOXKACHUS €T0 MATPHUIIBI, IPUMEPHI.

10. ITpeoOpa3oBaHue MUPOBBIX KOOPIUHAT B SKPAaHHBIE, TPUMEPHI.

11. Knaccugukanus 1 cBoicTBa mapajuieabHbIX MPOeKIUi. MaTpuiia KOCOYTroJIbHOM MPOESKIHH.

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



13.

14.
15.

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
27.

28.

29.

30.

31.

[IpoekTHBHOE NPOCTPAHCTBO, MOPOKIAECHHOE BEKTOPHBIM IPOCTPAHCTBOM. PacmmpeHHas
IUIOCKOCTh. [IpoeKTHBHAs cucTeMa KOOPAWHAT, POSKTHUBHBIE OTOOPAKEHUSI.

LlenTpasipHas MpOEKIUs KaKk IPOSKTHBHOE OTOOpaKEHUE, €ro MaTPHIIa U CBOMCTBA.
OOBEKTHO-OPHEHTUPOBAHHOE MPOTPaMMHUPOBaHKE Ha Java: KJIacchl, OObEKThI, MO, METO-
IIbl, KOHCTPYKTOPBI, CTATUUECKUE MOJI1 U METOBI.

HacnenoBanue B Java: kiacchl, aOcTpakTHbIe Kiacchl U uHTepdeiicel. [Ipumepsl u3 nakera
java.awt.geom. Mcnonb3oBanue noaknacca JPanel nns pucoBanus.

Metonsl kiacca java.awt.Graphics 11si pucoBaHHsl, HUCIOJIb3YyeMble B HUX KOOpPIUHATHI.
I'paduueckuii 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 COOBITUM OT Taiimepa.

[Tonsapusie hopmsbl, ux cymiecrBoBanue. [loctpoeHre napamMeTpuueckux MOJTUHOMHUATIBHBIX
KPUBBIX C NOMOLIBIO anroputMma ae Kacrenbxo.

[Tonyuyenune monumHOMOB bepHInTeiiHa mpu BBIYUCICHUU MOJSAPHBIX ¢GopM. OmnpenencHue
KpuBbIX be3be 1 3a1aHHOT0 HA0Opa KOHTPOJIBHBIX TOYEK C MOMOIIBI0 MOJIUHOMOB bepH-
LITEHHA.

CaoiicTBa nmoinuHoMoB bepHuireliHa: rpaduk, HauanbHasi U KOHEYHAs TOYKH, HEOTpHULA-
TenbHOCTh Ha [0, 1], CHMMETPUYHOCTH, PABEHCTBO CYMMBI €IMHHIIE.

CaoiicTBa KpUBBIX be3be: MpUHAAIEKHOCT BBITYKIONW 000JI0UKE KOHTPOJIbHBIX TOYEK, pe-
KYpPCUBHOE CBOMCTBO, HHBAPUAHTHOCTD MPH aQPUHHBIX OTOOPAKEHUSX.

IIpousBonHas kpuou besne.

VYBenuuenue creneHu kpupou bespe.

Ky6uueckuii crinaifi. Beraucienue npou3BOAHBIX B TPOMEKYTOUHBIX y3Jax.

Ky6uueckuii 6a3uc Dpmurta. MaTpuiibl mepexoaa Mex1y 3TUM 0a3ucoMm U KyOudeckum Oa-
3ucoM bepHiTeiiHa, a Takke CTaHJapTHBIM (T.€. CTENEHHBIM) 0a3UCOM.

JlnarpamMmma BopoHOTO /11 MHOKECTBA TOYEK. SJuelika TOUKH, €€ MPECTaBICHUE B BUE TIe-
pecedyeHusl TMOJIYTUIOCKOCTEH, BBIMYKIOCTh SYEUKH. MakcHMaabHOE KOJIMYECTBO OOIIUX
IpaHel y AByX siueeK. XapaKTepu3auus BEpLUIMH AuarpaMmmel BopoHoro.

MotuBauus g tpuanrynsuuu Jlenoune. lonyctuMble U ONTUMalbHbIE TPUAHTYJIS LMK, Xa-
pakTepu3anus AOMYCTUMBIX TPUAHTYJISUNA B TEPMUHAX ONMCAHHBIX OKPYKHOCTEH.
Tpuanrynsauus Jlenone, e€ 10MyCTUMOCTb U ONTHUMAJIBHOCTD B CiIydae OOILIEro pacrnoioxe-
HUS TOYEK.

HrepaTuBHBIN aNrOpUTM MOCTPOCHUS TPUAHTYIIALMH J[eTT0OHE, er0 KOPPEKTHOCTb.

5.2.2. 3apauu aas ouenku cpopmupoBanHoctTu komnerenuun IK-3

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.



Kommo3uius cuMMeTpii OTHOCUTENBHO MAPAIIIEIBHBIX MPSIMBIX €CTh MapallIebHBIN Iie-
peHOC Ha BEKTOp, MEePHEHANKYISPHbIA 00eUM NPSIMbIM, UIMHA KOTOPOIO €CTh YJBOCHHOE
pacCcTOsIHUE MEXTY MPSIMBIMH.

Kommo3uiusi cuMMeTpuii OTHOCUTEIHHO MEPECEKAIOINXCS MPSMBIX €CTh ITOBOPOT Ha YABO-
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 Pa3MECTUTh JIB€ YMEHBIIEHHBIE U IIOBEPHY-
Thie Ha 90 rpagycoB KOIMHMM CTPAHHUIIBI HA OJHOW cTpaHuie. Halitu maTpuipl >Tux apdun-
HBIX OTOOPaKEHUSX M0 OTHOIICHHIO K perepam, 3aJaf0llUM CUCTEMY KOOPIMWHAT Ha CTpa-
HUIIE (HaYaJI0 KOOPAMHAT HAXOAUTCS B JIEBOM HHKHEM YTITY).

B MupoBoii cucteme KoopAMHAT, TIe SAMHUIIAMHA H3MEPEHHUS CITY’KaT METPBI, 3a1aHa Qury-
pa. TpeOyercst u300pa3uTh €€ B OKHE, UMEIOIIEM BBICOTY h MHKcenei, TpaHuIly IMUPUHON P
MUKCETIeH U pa3perieHne I' mIKceneld Ha caHTuMeTp. M300paxeHue T0JDKHO ObITh BBITTOJIHE-
HO B MacuitTabe M MEeTPOB B OJHOM CAaHTUMETPE M PACIONIaraThbCsi B JIEBOM HIDKHEM YTIY
OKHa.

KpaeBbie ycnoBus j1si HOpMaIn30BaHHOTO KyOUUYECKOTO CILIaiiHa 3a/laHbl CIETYIOIUM 00-
pasom: 2f"o(0) = f"o(1) u f"1—2(0) = 2f"n2(1). Beimucars cucTeMy ypaBHEHHH B MAaTPUYHOM
BU/JIE HA MPOU3BOJIHBIE P'o, ... , P'n-1 B Y37aX CIUIaifHa Juis N = 5.

5.2.3. IlporpaMmMHBbIe NPOEKTHI sl NPOBepKH YMeHuii u HaBbIKOB [1K-3

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

1. HporpaMMa, pucyromas 3aJaHHOC B MHUPOBBIX KOOpAWHATAX I/I306pa)K€HI/Ie Tak, YTOOBI OHO 3a-
HUMAaJIO BCIO IIMPUHY /M BBICOTY OKHa.

2. IlporpaMma, coeTuHSIOMAsE TOYKU HA IKpaHE KyOMUECKUM CILIaifHOM.

3. [Iporpamma, pucyroras ¢ MOMOIILI0 aHUMAITUH BH]T U3 OKHA JIBFDKYIIEHCS MaIIWHEIL.

6. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecnieyeHne TUCIHIIUHbI

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 u BeluuciIuTeNnbHas reomerpus. — Hwknanii Hosropog, 2010. 100

OK3.

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

OK3.

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. IIpenapata ®@., Illeiimoc M. BerunciurensHas 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 odecnieyenne u MuTepHeT-pecypcsl:

Jiia obecriedeHnst cCaMOCTOSATEIbHON pabOThl 00YYAOIIMXCS UCIIONIB3YETCsI AJIEKTPOHHBINA Kype
«KoMrmproTepHasi reoOMeTpuUs U TeOMETPUUYECKOE MOIETUPOBaHue 3 Kypc (MaTeMaTuka)y,

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

CO3/IaHHBIN B cUCTeMe AeKTpoHHOoro o0yuenus HHI'Y - https://e-learning.unn.ru/

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

WuterpupoBannas cpena pazpadorku 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. MaTtepuajibHO-TeXHUYECKOe ofecriedeHne T CIUTITHHBI

[Tomemnienus: mpeACTaBISIIOT o000 ydeOHBIE ayqUTOPUM JISi TPOBEICHHS YUeOHBIX 3aHSATHM,
IIPEyCMOTPEHHBIX IPOrPAMMOM, OCHAIIEHHbIE OOOpPYJOBaHHMEM M TEXHUYECKUMU CpEICTBaMU
o0yueHUs: KOMIIBIOTEPaMH U MTPOESKTOPOM.

[TomernieHus Ui caMOCTOSITEILHON PabOThI 00YYAIOIIUXCsl OCHAIIICHBI KOMITBIOTEPHOIM TEXHUKOM €
BO3MOYKHOCTBIO TIOJKITFOUEHHsI K ceTh «MHTepHeT» M 00ecredeHbl JOCTYIIOM B 3JCKTPOHHYIO MH-
(dhopmarmoHHO-00pa30BaTEIbHYIO CPEIy

ITporpamma cocraBieHa B coorBeTcTBUM ¢ TpeboBaHusmMu ®I'OC BO (3++) mo HampaBiieHUIO
noarotoBku 02.03.01 MaremaTuka u KOMIBIOTEPHBIE HAYKH.

ABtop (b1): Makapos E.M.,

3asenyroumii kadenpoit: 3omoreix H.IO.

ITporpamma o1o0peHa Ha 3aceJaHUU METOINYECKON KOMUCCHM MHCTUTYTa MH(POPMAITMOHHBIX TEX-
HOJIOTHi{, MaTeMaTHKU U MexaHuku oT 1 gexaOpst 2021 rona, mporokomn Ne 2.


https://e-learning.unn.ru/enrol/index.php?id=4490
https://e-learning.unn.ru/
http://www.oracle.com/technetwork/java/javase/downloads/jdk9-downloads-3848520.html
https://www.jetbrains.com/idea/download/
https://docs.oracle.com/javase/9/docs/api/overview-summary.html#JavaSE

