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PABOYASA NPOrPAMMA YYEGHOU OUCLUMIINHGI

51.B.01 KomnbloTepHasi reoMeTpuUsl U reomeTpuyeckoe mogenmpoBaHue
Kod u HaumeHosaHue ducyunnuHbl 8 COOM8emcmauU ¢ y4ebHbIM niaHoM

1. Koo ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBKKU/cneunanbHOCTH:
02.03.01 MaTemaTunKa 1 KOMMbIOTEPHbIE HAYKK
2. Mpodwunb nopgrotoBku/cneunanusauma: MaTtemaTndeckoe U KOMMbIOTEPHOE
MoaenupoBaHue
3. KBanudumkauma BbinyckHuka: bakanasp
4. dopma oby4yeHua: O4yHas
5. Kachenpa, oTBevarwan 3a peanmsaumio AUCLUUNNNHbI: MaTeEMaTMYECKOro aHanmsa
6. CocraButenu nporpammbl: Hangiok dununn  OneroBud, kKaHaugaT  (OU3KKO-

MaTeMaTU4eCKmnxX HaykK, OOLUEHT Ka(beﬂ,pbl MaTemMmaTn4eCcKoro aHanmsa

7. PekomeHpoBaHa: HayuHo-meToamveckum CoBETOM MatemaTuyeckoro dakynbTera,
npoTokos ot 28.03.2024 Ne0500-03

8. YueOHbIN roa: 2025/2026 CewmecTp: 3



9. Llenu 1 3agaumn y4e6HOM QUCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHoU OucyurniuHbl S611siKomcs:

- nonyvyeHume ©0as3oBblX 3HAHUA U (OPMUPOBAHME OCHOBHbIX HaBLIKOB MO
KOMMbIOTEPHON rEeOMeTpUM W reOMEeTPUYECKOMY MOOENMPOBaHMIO, Heobxoaumblx AnS
peLLeHns 3afad, BO3HMKAOLWMX B MPaKTUYECKON AeATEeNbHOCTH;

- pas3BUTUE NPOCTPAHCTBEHHOIO rEOMETPUYECKOrO MbILLMEHNS;

- OBfnageHne matemaTU4eckMMm annapaTtomM, MHOPMAaUMOHHLIMU U KOMMbIOTEPHLIMU
TEXHONOrMSAIMIN, HEODXOAMMbBIMM AN PELLEeHUs NPUKITaaHbIX 3aaav.

3adayu y4ebHoU OucyurnuHsbl:

- OBragieHve CTygeHTamMu OCHOBHbIMW MaTeMaTU4eCKMMU MeTodaMu KOMMbITEPHOM
reoMeTpum n reoMeTpn4ecKoro MoAeNMpoBaHus;

- OCBOEHWE COBPEMEHHbIX MHMOPMALMOHHBLIX U KOMMBIOTEPHbLIX TEXHOMOrMh Ans
n3obpakeHnsa n MogenMpoBaHNa reoMeTpUYeckux 06 HLEKTOB;

- BblpaboTka yMeHWin pellaTb TUNOBbIE 3a4a4M C MOMOLLLIO NPOrpaMMHbIX NPOAYKTOB
Ha OBM;

- UCNONMb30BaHME  TEeXHOMOrMAW W KOMMbIOTEPHbIX  CUCTEM  yrNpaBreHus
reomeTpuyecknmm obbekTamu;

- popMMpOBaHME YMEHUM WUCMOSb30BaTb MaTeMaTU4ecKkuh annapart ans pelueHus
NpuKNagHblxX 3agav;

- NpnobpeTeHne HaBbIKOB PpaboThl CO cneumanbHOM MaTeMaTUYeCKoON NUTepaTypon.

10. MecTo yyebHOM AncuMNIUHbLI B cTpyKType OOI:

AuncumnnuHa «KomnbloTepHass reoMeTpuss M reoMeTpuyeckoe MoOenvpoBaHue»
OTHOCUTCA K Yy4ebHbIM aucumnnuHam obgasaTtenbHon dactu 6noka b1  ocHoBHON
obpasoBaTtenbHOM nporpammbl HanpaeneHuss nogrotoekn 02.03.01 — «MaTtematuka wu
KOMMbIOTEPHbIE Haykn» (bakanasp).

AuncumnnuHa «KomnbloTepHass reomMeTpus M reoMeTpuyeckoe MoOenvpoBaHune»
DasvpyeTcs Ha 3HaAHUAX, YMEHUAX U HaBblKaX, MOMyYEHHbIX MO MaTeMaTU4YeCcKoMy aHanmay,
aHanuTnyeckon reomeTpumn, guddepeHumnanbHON reoMmeTpmum U TONONOrmN.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA No gucumnnuHe/Moaynio (3HaAHUA, YMEHUs,
HaBbIKW), COOTHECEHHbIe c nnaHupyemMbiMu pe3ynbTatamm OCBOEHMA
obGpa3oBaTenbHON NporpamMmbl (KOMNETEHUMAMM) U UHAUKATOPaMU UX AOCTMXKEHUSA:

Kon HasBaHue Koapbl NhoukaTopbl MnaHnpyemble
KOMneTeHummn pesynbTatbl 06y4eHns
MK- | CnocobeH cTpouTb MK-2.1 | 3HaeT 6a3oBble OCHOBBI 3HaTb: NPUHLMNBI
2.1 | anroput™mbl 1 COBpPEMEHHOIO NPOEKTUPOBAHNSA U
peann3oBbiBaTb UX MaTemMaTU4eckoro pa3paboTku
nporpaMmmHbIMuU annaparta, CBA3aHHOro ¢ NpOrpaMmMHbIX
MeTogamu, B TOM NPOeKTUpOBaHUEM, NPOAYKTOB, KPUTEPUN NX
yucne Ha b6ase pa3paboTkoMu, KayecTBa;
naxkeToB peanusaunen n OLeHKon
NPUKNagHbIX KayecTBa NporpaMmmMHbIX YMeTb: OUEHUTb
nporpamm NPOAYKTOB U Ka4yeCTBO nporpamm u
NPOrpaMMHbIX KOMMSIEKCOB | MAKeTOB NpUKNagHbIX
B pasnunyHbiX obnacTtax nporpamm;
YyernoBe4veckomn
OeATeribHOCTU BrnapgeTb: HaBblkaMu




peanusaumm
NporpaMMHbIX
NPOAYKTOB.

MK-
2.2

CnocobeH
NCcrnonb3oBaTb
COBpPEMEHHbIe
MeToabl
MaTeMaTU4yecKoro u
KOMMbOTEPHOTO
MOAENMPoBaHus
npwv peLueHun
TEOPEeTUYECKNX U
npuvKnagHblx 3agad

MK-2.2

YMeeT ncnonb3oBaTb
mMaTteMaTuyeckmin annapar,
CBS13aHHbIN C
NPOEKTUPOBaHUEM,
pa3paboTKoMn,
peanusauunen n oLeHKon
KayecTBa NporpaMMHbIX
NnpoaYKTOB, B
npodeccunoHanbHon
DEeATenbHOCTY;

MimeeT npakTuyecKkun onbIT
NPUMeEHeHNs
COBPEMEHHOIo
MaTemMaTU4eckoro
annapara, CBA3aHHOro C
NPoOeKTUpPOBaHUEM,
pa3paboTkoMn,
peanusauunen n oLeHKomn
KayecTBa NporpamMmMHbIX
NPOLYKTOB 1
NPOrpaMMHbIX KOMMIIEKCOB
B pasfiMyHbIX obnacrax
YyernoBe4veckomn
AeaTenbHOCTY;

Mcnonb3yeT OCHOBHbIE
NPUHLMNbI
anropuTMM3aumm 3agad B
pamkax
npodgeccuoHanbHom
AEeATENBHOCTU U
pa3paboTku
KOMMNbIOTEPHbIX NPOrpamMmm

3HaTb: OCHOBHbIE
anropuTMbl B pamkax
npodgeccnoHanbHOn
AEeATenbHOCTU U
NPUHUUNBI X paboTbl;

YMeTb: cBecTu
NOCTaBMEHHY0 3agavy K
3Tanam anroputTMmsauuu
1N NPOrpaMMnpPOBaHMS;

BnapeTtb: HaBbikaMm
pelweHnsa cTaHgapTHbIX
3agay c NPUMEHEHNEM
MHPOPMaLIMOHHO-
KOMMYHMKaLMOHHbIX
TEXHONOrMm; BCEMMU
BO3MOXXHOCTAMMU,
npegocTaBnsieMbiMun
nakeTamu NpuKagHbIx
MaTeMaTU4YeCKnx
nporpamm.

12. O6bemM agncuunnuHbIl B 3a4eTHbIX eaguHulax/yac. — 3/108.

dopma NPoOMeXyTOYHOM aTTecTauum 3K3aMeH.

13. TpyaoeMKocTb NO BUAaM y4yebHon paboTbl

Bug yuebHol paboTbl

TpyaoemMKocTb

Bcero

Mo cemecTpam

Ne cemecTpa: 3

AyanTOpHbIE 3aHATUSA

68

68

nekumm
B TOM ymcne:

16

16

npakTuyeckme




| nabopaTopHble 16 16
CamocTtosaTensHas pabota 40 40
B TOM 4mncne: KkypcoBasi paboTa (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(sk3ameH — 36 yac.)
UToro: 108 108

13.1 CopepxaHue AUCLUUNIIUHbI

n/n Peanusauu
A pasgena
HavnmeHoBaHue HMCL::/IEHMH
pasgena CopeprxaHue pasgerna ouCcuUMninHbl NOMOLLbH0
ANCLMNITNHDI 8
OHNauH-
Kypca,
QYMK *
1. Nekuunn
1.1 MaTtemaTunyeckme OnucaHue reomeTpudecKoro oobekTa.
OCHOBbI "eomeTpuyeckme NPUMUTUBSI.
reoMeTpu4eckoro [MpenctaBneHne reoMmeTpn4eckoro obbekra ¢ httos://edu.v
MoAennpoBaHus MOMOLLIbIO reOMETPUYECKNX NPUMUTUBOB. AU LY
su.ru/course
feomeTpuyeckme o6BHEKTLI HA NSTOCKOCTU U B iew pho2id
npocTpaHcTBe. Matematunyeckas mogenb —p_p_:9.886.
KPpWBbIX SIMHUIA 1 noBepxHocTen. OnucaHune SR
KONMNYECTBEHHbIX XapakTepUCTuK
reomeTpn4ecknx 06 bEKTOB.
1.2 MpeobpasosaHus MpeobpasoBaHUs eKapTOBbIX
CUCTEeMbI KOOPANHAT | NPAMOYrofibHbIX KOOPAUHAT: COBMWI,
Ha nI1ocKocTH macLTabmvpoBaHue, NOBOPOT, CUMMETpPUS
OTHOCUTENbHO NHWIA. MNpeobpasoBaHue
KOMMOHEHT BEKTOPOB Ha MNITIOCKOCTMU.
OpHopogHble koopanHaTel. Onucanune https://edu.v
KPWBbIX JIMHUIA Ha nnockocTu. MNoHaTne su.ru/course
OObIKHOBEHHbIX N OCOObIX TOYEK. /view.php?id
HaTypanbHas napameTpusaLmsi KpMBON. =9886
KpuBu3Ha KpuBOW C HaTyparbHOM
napameTpusaumen. ConpukacarLlaacs
OKPY>XHOCTb. OBOSOTA N 3BOSIbBEHTA.
Teopema cBsA3N NpeacTaBNeHNI 3BONOThI U
9BOJIbBEHTHI.
1.3 lMpeobpasoBaHus Mpeobpa3oBaHnsa AeKapTOBbIX

CnCcTeMbl KoopanHat
B NPOCTpaHCTBE

NPSIMOYTOSbHbIX KOOPAMHAT: COBMW,
mMacliTabmpoBaHue, MOBOPOT, CUMMETPUS
OTHOCUTENBHO nnockocTen. NpeobpasoBaHue
KOMMOHEHT BEKTOPOB B MPOCTPAHCTBE.
OpHopoaHble koopauHaTtel. OnncaHune
KPMBbIX NIMHMIA B NpocTpaHcTBe. MNoHaTue
0ObIKHOBEHHbIX U 0COOLIX ToYek. KpydeHne n
KpMBMU3HA KPUBOW C HaTypanbHON

https://edu.v

su.ru/course

Iview.php?id
=9886
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napameTtpusaumen. ConpoBoxaaroLmm
TpéxrpaHHuk. Popmynbl PpeHe-Ceppe.
BekTop Oapby. OnucaHme reometpum
nosepxHocten. KoopanHaTHbIE JIMHUN
nosepxHoctn. MogenupoaHue
nosepxHocten n Ten. NosepxHoctu besbe,
nosepxHocTn KyHca, cnnanHoBble

NMOBEPXHOCTW.
1.4 OcHosel MNepBas kBagpaTMyHasi opMa NoBEPXHOCTM.
rEOMETPUIECKOTO CrencTeus NepBoii reomeTpudeckoil popmbl | AtRS://edu.v
MOACTIMPOBAHNS. nosepxHocTu. BTopas kBagpaTuyHasa popma w
BHYTPeHHAS noBepxHOCTU. [lepnBaumoHHbIE hOPMYIbl [view.php?id
reomeTpus _ : =9886
NOBEPXHOCTM BenHrapTteHa.
15 OcHoBbI HopmanbHoe ceyeHne NoBEpPXHOCTW.
reomeTpu4eckoro [MOoHATUA KPMBU3H NOBEPXHOCTU: HOPMarnbHas
MOAENNPOBAHNA. KpMBU3HA, reofesnyeckast KpMBM3Ha,
KpuBu3Ha MMHUA Ha | cnenugq kpuemMaHa, rayccoBa KpUBM3HA.
MOBEPXHOCTH Teopema MeHbe. Popmyna dunepa.
annunTuyeckme, runepdbonuyeckue un
napabonuyeckne To4YKM NOBEPXHOCTM.
TpeTbs KBagpaTMyHaa popma NOBEPXHOCTM. https://edu.v
Teopema cBA3N KO3(pPULNEHTOB %
KBaZgpaTuUyHbIX opm NoBepxHOCTU. TeH30pbl QJ_L:9.886.
nosepxHocTn. dopmyrel Maycca un -
MeTepcoHna-Kogauuun. TeHsop PumaHa.
KpuBonvHenHble KoopauHaThI.
KoBapmaHTHble 1 KOHTpaBapuaHTHbIE
KOMMOHEHTbI METPUYECKOrO TEH30pa.
Cumeonbl Kpuctoddens. TeH3opbl B
KPMBOSMHENHbIX KOOpANHaTaXx.
1.6 MogenupoBaHue [MOHATME NPOCTPAHCTBEHHOW N ABYMEPHON
KPWBbIX SIMHUI kKpuBon. OTpesok. [MNpsamada nuHus. lNnockue httos://edu v
Kpusble. KpuBble BTOPOro nopsagka. ] _pisu.ru)cours.e
Xapaktepuctmyeckoe ypaBHeHMe KpUBON. view oho?2id
MogenupoBaHue KpuBbIX NIMHWUIA: CNIanHbl 1 Jp_:%%
KpuBble besbe. Anroputm [Je-KacTenbe. EE—
PaunoHanbHble KpuBble beabe.
2, I'ITaKTuqecxue 3aHATUA
3. llabopaTopHbie 3aHATUSA
3.1 OnucaHue feomeTpuyeckme NPUMUTUBSI.
reoMeTpu4eckoro MpeacraBneHne reoMeTpmnyeckoro obbekTa ¢
obbekTa NOMOLLbIO reOMETPUYECKUX NPUMUTUBOB. https://edu.v

feomeTpunyeckme 06beKTbl Ha MNIOCKOCTU N B
npocTpaHcTBe. MaTtematnyeckas mogenb
KPMBbIX NIMHMI 1 NoBepxHocTen. OnucaHve
KONMNYECTBEHHbIX XapakTepUCTUK
reoMeTpn4ecknx 0O bEKTOB.

su.ru/course

Iview.php?id
=9886
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3.2

lNnockas rpadumka:

pacTpoBble
rpagouyeckue
CUCTEMBI

3HaKoMCTBO C pacTpoBbIMU rpadonyecknmm
TexHonornsamn. Cnocob xpaHeHus
n3obpaxeHus. NpenmyLiecTsa U He4OCTaTKM
pacTpoBOro npeAcTasneHns rpaguki.
[MoHATWeE rpadomyeckoro pegakropa.
OcHoBHble cBefleHNsa 0 rpadpnyecKnx
penaktopax: Paint, Adobe Photoshop, Gimp,
Corel Painter, Pixia. Knaccngpukaumsa
pacTpoBbIX NakeToB cannos. CosgaHue u
pefakTupoBaHue nsobpaxeHnn B
rpadpundeckux pegakrtopax: Paint n Gimp.
CpenctBa pucosaHus. PunbTpbl
NMHCTpyMeHTbl. Co3aaHne npocTenLlen
aHMMauuu.

https://edu.v
su.ru/course
=9886

3.3

lMnockas rpadumka:

BEKTOPHbIE
rpagouyeckue
CUCTEMBI

3HaKOMCTBO C BEKTOPHbLIMWU U rMOpUaHbIMMK
rpadpudeckumm TexHonornamu. Cnocob
XpaHeHus n3obpaxeHus. MNpenmyectsa u
HeJOCTaTKN BEKTOPHOrO NpeacTaBneHns

rpadovkn. NoHATME rpadomyeckoro pegakropa.

OcHoBHble cBeaeHUs 0 rpadmyecknx
penaktopax: InkScape, Corel Draw,
OpenOffice Draw, Xara Photo & Graphic
Designer. Co3gaHune n pegaktmpoBaHue
n3obpaxeHun. Cpeacrea pMcoBaHus.
CospaHne BEKTOPHbIX OOBHEKTOB B
rpadpudeckom pegaktope InkScape.
KOHCTPYKTOPbI KPMBbLIX N MOBEPXHOCTEMN.
[Mpeobpa3oBaHMs reOMETPUYECKNX TEN B
cpene rpaduyeckoro peaakrtopa InkScape.
Kpusble bepHwTenHa-besbe.

https://edu.v

su.ru/course

Iview.php?id
=9886

3.4

MocTpoeHne un
aHanua
reoMeTpu4eCcKnx
0O6BEKTOB MO UX
OCHOBHbIM
XapakTepucTmkam

3HaKOMCTBO C CUCTEMOM KOMMbIOTEPHON
anredpbl Maxima. OCHOBHOW CUHTaKCUC
a3blka Maxima. PeleHne npoctenmx
NpUKNaaHbIX 3a4a4y C MOMOLLbLO
nporpaMmmupoBaHus B Maxima.
Ncnonb3oBaHue BCTPOEHHbIX MEXaHNU3MOB

reomMeTpuyecKoro mogenmposaHus B Maxima.

"[eomeTpunyeckoe peleHme 3agad TOHHbIMA K
npuonmxeHHbIMM metTogamu B Maxima.

https://edu.v
su.ru/course
=9886

13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN

N Buapbl 3aHATMI (KONMYECTBO YacoB)
0
HanmeHoBaHue TeMbl CamocToaT
n/ Mpaktny | JTabopato
(pasgena) aucumnnmHbl Jlekumn enbHas Bcero
n eckme PHblE
paboTa
MaTemaTnyeckme OCHOBbI
01 | reoMeTpUYecKoro 1 2 3
MOZEeNMpoBaHNSA
02 | Npeobpa3zoBaHust CUCTEMBI 2 1 2 5
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KOOpAMHAT Ha MNMJTOCKOCTU

MpeobpasoBaHusa cucTteMbl 2 1 2 5
KOOpAMHAT B NPOCTPaHCTBE

03

OCHOBbI FeOMETPUYECKOro
04 | MogenupoBaHusi. BHyTpeHHsis 2 6 8
reoMeTpus NOBEPXHOCTM

OcCHOBbI FEOMETPUYECKOrO
05 | MmogenvpoBaHus. KpyeuaHa 3 1 4 8
NMMHUIA Ha NOBEPXHOCTH

MopaenvpoBaHue KpuBbIX 2 1 4 7

06 .
NVHUA

OnucaHne reoMmeTpuyeckoro 2 2 4

07 obObeKkTa

lMnockas rpaduka:
08 | pacTpoBble rpaduyeckme 1 3 6 10
CUCTEMBI

lMnockas rpacwvika:
09 | BeKTOpHbIe rpadunyeckme 1 3 6 10
CUCTEMBI

[MocTpoeHue n aHanna
reoMeTpn4ecknx o6 beKToB Nno 2 4 6 12
NX OCHOBHbIM

XapaKkTepucTukam

10

NToro 16 16 40 72

14. MeToan4yeckune ykasaHma Ans odyvyaroLWmxXcAa No 0CBOEHUIO AUCLUMNSIIUHDI

B npouecce npenogaBaHMs OUCUMMAWMHBI UCMOMb3YKOTCHA Takue Buabl Yyy4ebHon
paboThl, Kak nekuuun, nadbopaTtopHble 3aHATUSA, a Takke pasnnyHble BUObl CAMOCTOATENBHON
paboTbl oby4darowwmxca. Ha nekumax pacckasblBaeTCsl TeOopeTUdeckuin matepuarn, Ha
nabopaTopHbIX 3aHATUAX peLLarTcsa 3agayvm no TeopeTUyeckoMy MmaTepuany, NPoYnTaHHOMY
Ha Nekumnsx.

B npouecce ocBoeHus gucuunnuHbl «KomnbloTepHasi reoMeTpusi U reomeTpudeckoe
MOAEeNMpoBaHMe» CTyOeHTbl OOMKHbI NOCETUTb NEKUMOHHbIE U flabopaTopHble 3aHATUS U
cAaTb 3K3aMeH.

YKkasaHus Ans oCBOEHUSI TEOPETUYECKOro U NpakTU4YecKoro Matepuana:

1. Obsa3aTenbHOe noceleHne NEKUMOHHbIX U NTabopaToOPHbIX 3aHATUN NO AUCUUNIINHE C
KOHCMNEeKTUpPOBaHMEM U3faraemMoro npenogasaTenieM MaTtepuana B COOTBETCTBUM C
pacnucaHnem 3aHATUN.

2. MNony4yeHne B BGMbnNMoTeke pekoMeHOOBaHHOM ydebHOM nuTepaTypbl U 3NEKTPOHHOE
KonvpoBaHune paboyern nporpaMmmMbl C METOOUYECKMMWN PEKOMEHOAUNAMUN, KOHCMNEKTA NEKLMNNA.

3. KonupoBaHue (3neKTpOHHOE) NepeyHs BONPOCOB K 3K3aMeHy MO AUCLMMINHE, a Takke
crnvcka pekoMeHO4OBaHHOW nuTepaTtypbl U3 paboyen NnporpaMmmbl OUCLMMIVHDI.

4. lMNMpw noagrotoBke K nabopaTtopHbIM 3aHATUMSM NO AUCUMNIMHE HEOBXOAMMO U3YyYnUTb
pPEKOMEHOOBAHHbIN NTIEKTOPOM MaTepuan, UMeTb Npu cebe KOHCNEKTbl COOTBETCTBYIOLLNX TEM
N HeobXxoaMMbI CPaBOYHbIN MaTepuan.

5. HeobxoauMmo 03HaKOMUTCS CO BCEMW HeoOXOAMMbIMM ANs  YCBOEHUS Kypca
mMatepuanamn, pasmewgEHHbIMU Ha nnatopme «ONEeKTPOHHbIM YyHuBepcuteT BIY» no
agpecy: https://edu.vsu.ru/course/view.php?id=9886

6. PekomeHgyeTca cregoBaTb COBeTaM  NleKTopa, CBSA3a@HHbIM C  OCBOEHMEM
npegnaraeMoro mMarepuana, npoBecTu caMoCToATeNbHbIN HTepHeT — Nnouck nHgopmaunm
Nno KI0YEBLIM CrOBaM Kypca U 03HaKOMUTLCSA C HAMAEHHOW MHGOpMaUnen Npu NogrotToBke K
3K3aMeHy no AuCUUnIIMHe.




CTyoeHT ponyckaeTcs K cgaye dKk3ameHa, ecnv MMeeT Ha pykax KOHCMEKT OCHOBHOIO
TEOpeTMYeCcKoro martepuana, MMeeT OTYETbI MO BceM nabopaTopHbiM paboTam, nmeercsd
3a4€T N0 KOHTPONbHOW paboTe.

CamocTtosTenbHas  y4ebHas  OedTeNnbHOCTb  CTYAEHTOB MO AUCUMNNMHE
«KomMnbtoTepHasi reomeTpusa U reoMeTpmyeckoe MoaenupoBaHve» npeanonaraeT nsyvyeHve
pekoMeHayeMown npenogaBaTtenemM nurepaTypbl MO BONPOCaM NEKUNOHHbBIX 1 nabopaTopHbIX
3aHATUA (NpMBEOEHbl HWXKE), CaMOCTOATENbHOE OCBOEHME MOHATUAHOro annapata W
NoAroTOBKY K TEKYLUMM aTTecTaumsm (BbINOSIHEHMIO NabopaTopHbIX 3adaHui) (NpUMepbI CM.
HUXe).

Bonpocbl NeKUnoHHbIX 1 fTabopaTopHbIX 3aHATUA 0BCYXOatTCa Ha 3aHATUSX B BUAE
YCTHOrO onpoca — UHAnBMAYanbHOro M ppoHTanbHoro. Mpyn NOArOTOBKE K NEKLMOHHBbIM U
nabopaTtopHbIM 3aHATUAM, OBy4yaloWwMMCA BaXHO MOMHUTbL, YTO WX 3ajada, oTBevyas Ha
OCHOBHbIE BOMPOCHI NfaHa 3aHATUS 1 OONONTHUTENbHbBIE BONPOCHI NpenogasaTens, nokasaTb
CBOW 3HAHWA U KPYro3op, YMeHue fornyeckn nocTpouTb OTBET, BNageHne maTeMaTuyecknm
annapatoM W  WHble  KOMMYHUKATUBHblE  HaBblkWM, YMEHMe OTCTamBaTb  CBOMO
npodeccuoHanbHyo nos3uumio. B xoge ycTHOro onpoca BbISBAAIOTCA AeTanu, KoTopble Mo
KaKMM-TO NpUYnHaMm okasanncb HeJOCTaTOYHO OCMbICNIEHHBIMW CTYAEHTaMM B Xo4e y4ebHbIX
3aHATMIA. TeM cambiM ONPOC BbLINOSMHAET BaXHenwmne obyyarllyo, pasBMBalOLLYO WU
KOPPEKTUPYHOLLYO (PyHKUMN, NO3BOMSET CTyAEHTaM y4eCTb HegopaboTkm n n3bexartb ux npu
noaroToBKe K MPOMEXYTOYHbIM aTTecTaumsim.

Bce BbinonHaemble  CTygeHTaMuM  CaMOCTOATENbHO  3agaHnsa  (BbINOSIHEHME
KOHTpONbHOM paboTbl M nabopaTopHbIX 3agaHui) noanexar Mnocneayrwen MNpoBeEpPKe
npenogaesatenemM. PesynbTaTbl TEKyWMX aTTecTauumn yyumTbiBalOTCA npenogasaTtenem npu
npoBeaeHMM NPOMEXYTOUHON aTTecTaunn (3 ceEMecTp — 9K3aMeH).

15. NMepe4yeHb OCHOBHOM U JOMOSIHUTENIbHOMW NUTEPaTYPbl, PECYPCOB UHTEPHET,
HeoO6XxoAUMbBIX AN OCBOEHUA AUCLUMNSIUHDI:

a) OCHOBHas nutepaTypa:

Ne NcTouHMK
n/n
1 Heamsipee, B. M. KomnbioTepHasi reomeTpus u rpacoumka / B.M. [ertapes. —
MockBa: Nsgatenbckunn ueHTp "Akagemns”, 2013.— 191 c.
KomnbromepHasi czeomempusi u epaguka / J1.6. dununnosa, P.A. dunmnnos,
5 A.A. KyabmeHko [1 gp.]. — Mocksa: ®JIMHTA, 2018. — 246 c. — [ONeKTpOHHBbIN
pecypc] // NlaHb: anekTpoHHO-6nbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/113458
Bacusnbesg, H.I1. KomnbioTepHas reomeTtpus u rpacdumka. MogenvposaHue
3 kpmebix / H. M. Bacunbes. — CaHkr-lNeTepbypr: CIM6IMTY, 2023. 56 c. —

[OnekTpoHHbIN pecypc] // NlaHb: anekTpoHHO-6nbnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/347987

lNaH4yk, K.JI. MaTemaTnyeckne OCHOBbl reOMETPUYECKOro MOAeNMpoBaHNs
kpuebIx ninHmn / K. J1. Manyyk, B. KO. KOpkos, H. B. Kanropoguesa. OmMck:

4 Omckun rocyaapCTBEHHbIN TexHUYecku yHmsepcutet (OmITY), 2020. — 200 c.
— [OnekTpoHHbI pecypc]: URL:
https://biblioclub.ru/index.php?page=book&id=682321



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2110&TERM=%D0%94%D0%B5%D0%B3%D1%82%D1%8F%D1%80%D0%B5%D0%B2,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

6) gononHuTenbHaa nuTepartypa:

Ne NcTouHMK
n/n
Ceepmunoea, H.B. KomnbioTepHas rpaduka: cnpaBoYHO-MeTOANYECKOE

1 nocobwue / H. B. CepTtunosa, A. I. MutuH. — Mockea, bepnuH: dupekt-Meana,
2016. 252 c. — [OnekTpoHHbIN pecypc]: URL:
https://biblioclub.ru/index.php?page=book&id=443902

5 HukynuH, E.A. KoMmnbloTepHasa reomeTpusi U anropuTtMbl MaMHHON rpadouku /
E.A. HukynuH . — CIN6.: BXB-CaHkt-INeTepbypr, 2003. — 550 c.

3 lonoeaHoe, H.H. KomnbtoTepHas reomeTpus / H.H. NonosaHos [u gp.]. — M.:
Akagemusa, 2006. — 510 c.

4 lonoeaHos, H.H. eomeTpudeckoe mogenvposaHue / H.H. lonosaHos. — M.:
N3n-Bo dua.-mat. nut., 2002. — 472 c.
boedaHoea, T.B. KomnbioTepHasa rpaduka / boraaHosa T. B. KemepoBso:

5 Kys['TY umenn T.®. Nopbayesa, 2014. 65 c. — [OnekTpoHHbIn pecypc] // IlaHb:
3NEeKTPOHHO-6MbnunoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/115098

6 Tuxomupos, KO.B. lNporpammupoBaHue TpexmepHown rpadukn / KOpuin

Tuxomupos. — 2-e nag. — Cl16. : BXB-lNeTtepbypr, 2002 . — 304 c.

B) MHOPMaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTeribHblE PECYpPChI:

Ne

a/n NcToYHKK

1 SAnekmpoHHbIU kKamaisioe HayuyHou 6ubriuomeku BopoHexckozo
eocydapcmeeHHo20 yHusepcumema. — (http // www.lib.vsu.ru/)
AnekmpoHHo-bubnuomeyHasi cucmema "KoHcyrnbmaHm cmydeHma". —

2 _ :
(http://www.studentlibrary.ru/)
3nekmpoHHo-b6ubnuomeyHas cucmema «M30amenbcmea JlaHb». —

3 .
(https://e.lanbook.com/)

4 AnekmpoHHo-bubnuomeyHas cucmema "PYKOHT". — (https://rucont.ru/)

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO obecneyvyeHns Ans CaMoCTOSATENIbHOW PaboThbl:

Ne

n/n NCTOYHMK
Haudrok, @.0. MaTemaTmyeckoe MoaenMpoBaHne CMeLLaHHbIX 3aga4
1 cpencTBamun KomnbtoTepHou rpadumkm / ©.0. Hanatok. — BopoHex:
MN3paTenbckun gom BIY, 2019. — 45 c.
5 Hauidrok, @.0. MogennpoBaHue n kKomnbtoTepHas rpadumka / ¢.0. Hangtok. —
BopoHex: N3gatensckun gom BI'Y, 2023. — 80 c.

CamocTosaTensHaa paboTta cryaeHTa-b6akanaspa,
N3ydeHnn nutepaTtypbl, AOMOMHSAKLWEN MaTepwarn, uanaraemblii Ha nekumm u B Xoae
nabopaTtopHbix pabot. Heobxoammo oBnagetb HaBblkamu Gubnmorpaduyeckoro nowucka,
yMEeTb HaxoouTb MNOOXOASILME WCTOYHMKK, TBOPYECKM W KpUTUYEeCcKM nepepabatbiBaTb

NHOPMaLMIO, HAYYUTbCS ONpeaensiTb MeToAbl UCCreqoBaHuA.

17. OOpasoBaTesfibHble TEeXHONOoruu,
OUCLUVNNVHDI,

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4YeHue):

npexane BCEero, 3aKr4yaTtcd B

ucnonb3yemble NpuU peanusauum y4ebHom
BKMOYaA AUCTaHUUOHHble obOpasoBaTenbHble TexHonoru (AOT),


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3783&TERM=%D0%9D%D0%B8%D0%BA%D1%83%D0%BB%D0%B8%D0%BD,%20%D0%95.%D0%90.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3791&TERM=%D0%A2%D0%B8%D1%85%D0%BE%D0%BC%D0%B8%D1%80%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/%29
http://www.studentlibrary.ru/
https://e.lanbook.com/

OcyulecTBnsAeTca MHTEpaKTMBHAA CBA3b C npenojaBaTeneM 4yepe3 CeTb MHTEpPHET,
NPOBOAATCHA WHAMBMAYaAlbHbIE OHMAaWH KOHCYNbTauMM W NPOBEPKa KOHTPOSIbHOW paboTbl
yepes obpasoBaTtenbHbIN noptan «ONEKTPOHHbIN yHUBepcuteT Bl'Y»:
https://edu.vsu.ru/course/view.php?id=9886.

JTabopaTtopHble paboTbl OCYLWECTBAATCA C Mcnonb3oBaHnem 3BM un npuknagHoro
MO: Gimp, Inkscape, Maxima.

BbINOMHEHHbIE KOHTPOSbHbIE 3a4aHUs COrnacylTCca AUCTAHUMOHHO NOCPEeACTBOM
obpasoBaTenbHOro nopTana «ONEKTPOHHbIN yHUBepcuTeT BlrY»:
https://edu.vsu.ru/course/view.php?id=9886.

18. MaTtepmanbHO-TeXHUYECKoe obecnevyeHne AUCLUNIUHbI:

[Ana npoBefeHUs NEKUMOHHBbIX 3aHATUIA Ucnonb3yetcs ydebHaa ayautopusa aAnd
NpoBeAEHNs] 3aHATMM  NEKUMOHHOrO W CEMUHAPCKOro Tuna, TEeKyWwero KOHTpons u
NPOMEXYTOYHOW  aTTecTauuu;  cneumanuamposaHHas Mebenb. [Ona  npoBegeHus
nabopaTopHbIX 3aHATMM  UCMONb3YITCA  KOMMbIOTEPHbIE nabopaTopum  dakynbTeTa,
OCHaLWEHHble  NUUEH3NOHHBbIM KU/ CcBOBOAHO  pacnpoCTpaHsAEeMbIM  MPOrpaMMHbIM
obecnevyeHnem: Ubuntu, Linux (6ecnnatHoe wu/vunn cBobogHoe [10, nuueHsus:
https://ubuntu.com/download/desktop); Gimp (GNU General Public License (GPL),
becnnatHoe n/vnn ceobogHoe MO, nuueHsns: https://www.gimp.org/about/ ); Inkscape (GNU
General Public License (GPL), 6ecnnatHoe wu/unu cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/); Maxima (GNU General Public License (GPL),
becnnatHoe w/unn cBobogHoe [0, nuueHsua: http://maxima.sourceforge.net/faq.html);
MozillaFirefox (MozillaPublicLicense (MPL), 6ecnnatHoe n/unu cesobogHoe MO, nuueHsus:
https://www.mozilla.org/en-US/MPL/).

B camoctodatensHon paboTe oby4valowmeca WCNonb3yT pecypcbl  30HarbHOW
Hay4yHon Ounbnuotekn BIY (SnekTpoHHbI kaTtanor: http://www.lib.vsu.ru), anekTpoHHo-
BmbnmnoTeyHon cucTemMsbl «M3patenscTBa INaHb» (3NEeKTPOHHbBIN Karanor:
https://e.lanbook.com).

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmmmncs y4ebHoro MaTepurana onpeaensieTcs
coep)xaHMeM crneayLwmx pasaenoB AUCLUMNNHBI:

HanmeHoBaHue
NHavkaTop(bl
Ne pashena Komnete ) AOCTUXKEHUS OueHou4Hble cpeacTBa
n/n ONCUUNITUHbI HumA(n) K OMDETEHLIN
(Mogyns) H
MaTtemaTnyeckue
OCHOBbI y

1. FEOMETPUYECKOTO MnK-2.1 MnK-2.1 YCTHbI onpoc
MOAENMPOBaHUS
MpeobpasoBaHus YCTHbIM onpoc,

2. | cuctembl koopaunHaTt | [K-2.1 MK-2.1 KomnnekTt nabopaTopHbIx
Ha NSIOCKOCTU 3agaHun, KoHTponbHasa paboTa
MpeobpasoBaHus YCTHbIN onpoc,

3. | cuctemsl koopamHat | [K-2.1 MK-2.1 Komnnekt nabopaTopHbIX
B NPOCTPaHCTBE 3agaHun
OcHoBbl v

4, | reOMeTPrHECKOTo MK-2.1, rK-2.1, KOMI‘I?‘I/ZE: Ij'll:ggg::éprlx
MOAENMPOBaHUS. MK-2.2 MK-2.2 3ananuii, KoHTporbHas paboTa
BHyTpeHHss



http://www.lib.vsu.ru/
https://e.lanbook.com/

HanmeHoBaHuve
Ne pasaena Kommere | ViHAVKaTOD(t) OueHouHble cpeacTBa
n/n JNCLUUNITNHDI HUMA(n) ) AOCTIKEHMS H e
(Monynsl) KOMMneTeHunmn

reomeTpusa

NOBEPXHOCTH

OcHosBbl

reomMeTprn4ecKoro AK-2.1 AK-2.1 YCTHbIN onpoc,

5. | MogennpoBaHu4. K22 I'IK-2. 2’ Komnnekt nabopaTopHbIx
KpuBu3Ha nuHuin Ha ' 3agaHuin
NOBEPXHOCTH

6 Mopenuposarine rK-2.1, rK-2.1, Komn;/gglj'llgg;p?::o’p%lx

' Y MK-2.2 - ‘
KPUBbIX NUHUI MK-2.2 3ananHui
[NepeyeHb sorpocos,
MpomexyTouHas aTTectaums Komnnekm nabopamopHbix
dopmMa KOHTPONS - 3K3aMeH 3adaHud,
KoHmponbHas paboma

20 TunoBble oOUEHOYHble cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oLueHUBaHUs

20.1 TeKyLM KOHTPOSb yCNeBaeMocTu

KOHTpOJ'Ib ycneBaemMoCTu no gncunniimHe ocylecTBiideTcd C NOMOLLbHO crneayrwmnx

OLl€HOYHbIX CpeaCTB:

9.

10.

- BbINONHEHNe nabopaTopHbIX paborT;
- KOHTpOSibHasA paboTa.

lMpumepHbIl nepedeHb Komriiekma jabopamopHbix 3adaHul

BbINONHWUTL 3anNuBKy C 3aTpaBKoOMW AN MPOU3BOSIbHOW rpaHNYHO-ONpeaeneHHON
4YeTbIPEX CBA3HOM 06nacTu, 3anvBKy C 3aTPaBKoOW NPOM3BOSIbHOM obnactu
rOpPU3oHTanNbHbIMW SIMHUSIMW.

PeanunsoBatb npaktuyecku anroputmbl bpeseHxama Ana NOCTPOEHUA OKPYXXHOCTH,
annunca, Oyrn OKPYXHOCTWU, Ayrn 3nnunca, MNOCTPOEHUA CeKTopa OKPY>KHOCTU U
annunca.

BusyanuauposaTtb Ha npumepe cyTb peanu3auumn anroputma Casepnenga-KoaHa.
OTcopTmpoBaTb Habop ToYek Mo 3afaHHOMY HanpasreHuto. [10CTPOUTL CIIOXHbIN
KOHTYp M3 TPEX CTaHOAPTHO 3aaHHbIX.

PeanusoBatb mogudwmkaumio anroputMa bpeseHxama OnNsg  NOCTPOEHUS  NUHUIA
3a[,@aHHON TONLWMHBI C 3aA4aHHbIM LLIAaBnoHOM.

PeanusoBatb anroputm Kupyca-beka B nakete Inkscape.

PeannsoBatb anroputm BpeseHxama ans noctpoeHus otpeska. CpaBHUTb pesynbTat
CO BCTPOEHHOMN PYHKLNEN.

MocTponTb napameTpuyeckune Kpueble (Hanpumep, cnuvpanb Apxumega u T.4.),
KpuByto besbe rno 3agaHHOMY KONUYECTBY TOYEK.

MocTponTb un300paxeHus LWwapa, uuvnuHapa, Topa B BUOE MHOFOrpaHHUKOB C
yaaneHnem HeBMANMbIX rpaHen. HaHecTn TekCTypy.

Mpoun3BecTn OKOHTYpUBaHME PUrypHOro TekcTa no 3agaHHOMY LLaGIIoHy.



[NpumepHsbili nepevyeHb 3adaHul KOHMPOsibHOU pabomabi

BapunaHT 1
3apaHue 1. B rpacdmyeckom pepaktope Gimp Ha Xxoncte pasmepom

1024x768 nocTpouTb OOBEKT, COCTOSAWMN U3 TFeOMEeTPUYECKMX
06bekToB: npamMoyronbHukn pasmepom 500x400 (nosmumsa 200x300),
pasmepom 130x250 (nosuums 550x450), pasmepom 250x200 (nosuvums
250x400), Tpaneums pasmepom 40x100 (nosmuymsa 260x250 — 260x160 —
300x160 — 300x220), TpeyronbHuk pasmepom 450x100 (nosmuma 200x300 — 450x100 —
700x300). NMpownssecTn aHMMauuio obbekTa.

3apaHue 2. B cucteme Maxima pewnTb 3agady Kowm ans andpdepeHumansHOro ypaBHeHUS
nepBoro nopsaka v NocTpouTb rpaduk:

{2x+2xy2 +/2-x2y'=0

y®) =0
3apaHue 3. B cucteme Maxima uncneHHo pewmnTb 3agady Kowwn ans gudpdepeHumnansHoro

cucTembl AndpdepeHumanbHbiX YpaBHEHU W MPEACTaBUTb peLleHWe B MPOCTPaHCTBE B
rpacomnyeckom Buge:

9C. _ o1.c,
o C.(0)=1
d—tb:O,l'Ca_O,S'Cb, Cb(O):O
C.(0)=0
4C. _o5.c, - (0)
dt

.

BapuaHT 2
3apaHnue 1. B rpadunyeckom pegaktope InkScape Ha xoncrte NocTpouTb R

&+
00BbEeKT, COCTOAWMA U3 TeoMeTPUYECKUX OOBLEKTOB: MATUYrofibHas g* =2 5
o " o o g —
3Be3ga 400x400, npuBegEHHas B TPEXMEPHbIN BUA, N (PUTYPHBIN TEKCT, 5 :-\;4:_/
OKOHTYPEHHbI MO cnupanu (HeNMMHEeNHOCTb 3, BHyTpeHHUI paguyc 0,8).  ® <=="=-
3apaHue 2. B cucteme Maxima pewwntb 3agady Kowwm ans
AnddpepeHUmanbHOro ypaBHeEHUs NepBOro nopsiaka v nocTponuTb rpadouk:

_X + y' = X2
X :
y(1)=0
3apanue 3. B cucteme Maxima uncneHHo pewntb 3agady Kowm ana andpdepeHumanbHoro
cucteMbl gudpdepeHumanbHbiX YpaBHEHUW U MpPeAcTaBuUTb peLleHMe Ha MNITOCKOCTU B

rpadounyeckom Buge:

‘I
sdaguik ™

40‘*

dy, )
o R e Yo il {Yo(0)=1.
% _osy, —v2e1  Ya0)=1

dt



20.2 NMpomexyToyHaa aTrectauus

MpomexxyTouHas aTTecTaums No AUCUUMNIIMHE OCYLLECTBNSETCS C NMOMOLLbIO

cneayrouwnx oueHOoYHbIX CpeacTB.

NOoO O, WN =

- OK3aMeEH.

[MpumepHbIl nepedeHb 80rMPOCO8 K 3K3aMeHy

. MoHATHe rpadunyeckoro NpUMUTMBA

. Npeobpa3oBaHust KOOpAUHAT TOYEK B NMPOCTPAHCTBE

. MpeobpasoBaHus koopanHaT ABYMEPHbIX TOYEK

. COBMr 1 NOBOPOT TOYKM B NPOCTPaHCTBE

. COBMr 1 NoBOpPOT B MIIOCKOCTK

. Onepauust macluTabupoBaH1s 1 CUMMETPUM OTHOCUTESBHO NITOCKOCTU

. Onepauust maclTabupoBaHns B NNOCKOCTA U CUMMETPUM OTHOCUTENBHO
NMHWUM

8. Kpueag. NapameTpusauna kpuson. HatypaneHas napameTpusaums

9. ConpoBoxaatowmm TpéxrpaHHuk. Popmynbl PpeHe-Ceppe

10. KpuBusHa kpuson. NoHATHE conpuKacaroLwencsa OKPY>XKHOCTU

11. KpyyeHnue kpuson. Bektop JapOby

12. Teopema 0 xapaKkTepucTmke KpUBOW No nNapaMmeTpam KPUBU3HbI U KPYyYeHUS
13. IBymepHas kpuBas. [MoHATME 3BOMNIOTLI U 3BOSIbBEHTHI

14. MNoBepxHocTb. [NapameTpusaums nosepxHocTn. KoopamHaTHbIE NNHUN
NMOBEPXHOCTH

15. lNepBas kBagpaTnyHast opma NOBEPXHOCTU. [eOMeTpUYECKN CMbICH
16. Bropas kBagpaTuyHas oopmMa NnoBepxHOCTU. [[eoMeTprnYeCcKn CMbICII
17. OepuBaumoHHble oopmynbl BenHrapteHa

18. Teopema MeHbe

19. MNMoHATME rMaBHbIX KPUBU3H NOBEPXHOCTU

20. Bugpb! kpnBnaH nosepxHocTn. OCHOBHOE CBONCTBO rMaBHbIX KPUBU3H
NOBEPXHOCTMN

21. Knaccudgmkaumnsa Touek noBepxHOCTU

22. TpeTba KBagpaTndHaa dopma NoBEPXHOCTU. [[€OMETPUYECKN CMbICT
23. dopmyna cBA3KN KBagpaTUYHbIX hopMm

24. Knaccudomkauus rpauyecknx pegakropos

25. MNpenmyuiecTBa n HegoOCTaTKM pacTpoBOK rpadukm

26. NpeumyLlecTsa n HeJoCTaTKN BEKTOPHOM rpadoukm

27. OCHOBHble hopMaTbl pacTPoBOK rpaduKkm

28. Cuctema komnbtoTepHon anredpbl — Maxima (OCHOBHOM CUMHTaKCUC)
29. OnemeHTapHble PYHKUNN CUCTEMBI KOMMbIOTEPHON anrebpbl — Maxima
30. Cnocobbl nocTpoeHus peweHni Y nnun pyHKUMA B reoMeTpuyeckomM BUAE B
cucTeMe KomnboTepHon anrebpbl — Maxima

Tpe6OBaHVIFI K BbIMONMHEHUIO 3a4aHNN (I/IJ'II/I LUKanbl 1 KpUTEPUN OLl,eHI/IBaHI/IFI)

Ona oueHWBaHUs pe3ynbTaToB OOy4YeHUs Ha 3K3aMeHe MCMOonb3yHTcs creaylowme

noKkasaTtersu:

3HaHMe nNPUVHUMMNOB MPOEKTUPOBaHMSA U pas3paboTkM MporpamMMHbIX MPOOYKTOB,
KpUTepUM  UX  KayecTBa, MeTOAOB opmManMsauum 3agadn Ha  OCHOBE
MaTemMaTU4ecKoro MoAenupoBaHUs U Teopun NPUONMKEHHbIX MEeTOAO0B; NMPUHLMMNOB
NPOeKTUPOBaHMUA U Pa3paboTKM NPOrpaMMHbLIX MPOAYKTOB Ha OCHOBE MPUMEHEHUS
COBPEMEHHOro MaTemMaTMYeCcKoro annaparta; CTaHaapTHbIX 3a4a4 NpodeccroHarnbHoM
AEATENbHOCTM C MPUMEHEHUEM WHAPOPMALMOHHO-KOMMYHUKALMOHHBLIX TEXHOOIMIA;



obnactv npuMeHeHust NakeToB MNPUKNaAHbIX MPOrpamMMm; OCHOBHbLIX anropuTMoB B
pamkax MNpodeCCUOHanNbHON AeATEeNbHOCTU U MNPUHUMMABI UX PaboTbl; OCHOBHbIX
MHOPMALMOHHBLIX  TEXHOMOIMW UK MeTodoB paboTbl € MHAOPMALMOHHLIMA
TEXHOMOrMAMW B CBOEWM  MNpeamMeTHoM  obnactv;  OCHOBHbLIX  MOSIOXEHWI
reoMeTpu4ecKkoro MoaenupoBaHUs N 3rIEMEHTOB KOMMbIOTEPHOM reoMeTpun, 3agad
NOCTPOEHNSA KPMBbLIX W MOBEPXHOCTEM HA MMOCKOCTM M B MPOCTPAHCTBE Kak
aHanuUTU4Yeckn, Tak U ¢ nomowbd IOBM, ¢ uncnonb3oBaHnem cneunanbHoro [10;
OCHOBHbIX TEOPEM O XapaKTEPUCTMKAX KPUBLIX M MOBEPXHOCTEM Ha MIIOCKOCTM U B
NPOCTPaAHCTBE; OCHOB rpadduyeckmx peaakTopoB Mo paboTe ¢ pacTPOBOM N BEKTOPHOWN
rpacmKon.

YMeHUEe OLEHUTb KayeCTBO MpOrpamMM M MNaKeTOB MNpUKNagHbIX MNPorpaMmm; CBECTU
NOCTaBMEHHYKD 3ajadyy K dTanaMm anropytMusaumMm U1 nNporpaMmMupoBaHus;
peann3oBaTb NOArOTOBSIEHHbIE MPOrpaMMHbIE MPOAYKTblI U NPOrpaMMHbIE KOMMSEKChI
B pasnnMyHbIX 06n1acTax YenoBeYeckon AesTenbHOCTU; pelaTb CTaHAapTHbIE 3a4ayn
npodeccnoHanbHoON AeAaTenbHOCTN; 3PdEKTUBHO MX WUCMONb30BaTb; MCMNOMb30BaTb
NPUHUUNBLI  anropuTMU3auum npu peleHun npodeccmoHarnbHbiX 3agad; pewaTb
OCHOBHbIE TUMbl 3a4a4 Ha NOCTPOEHUE KPUBLIX U MOBEPXHOCTEN Ha MMIOCKOCTU M B
NPOCTPaHCTBE KaK aHanuTU4eckn, Tak u c nomowbio 3BM, ¢ ucnonb3oBaHUeEM
cneunansHoro [10; pewaTb cneumanbHble TUNbl 3aday reoOMETPUYECKM Kak
aHanuUTU4ecKn, Tak n ¢ nomowbio ABM, ¢ ncnonbsosaHnem cneumnansHoro 0.
BrnageHne  HaBblkamMu  peanusauun  NPOrpaMMHbIX  MPOAYKTOB;  HaBblKaMu
dopmanu3aumm 1 nogbopa MeTon peleHus; MeTodaMuM  OLEHKM  KayecTBa
NoAroTOBMEHHbBIX MPOrpaMMHbIX NPOLYKTOB U NMPOrpaMMHbIX KOMMSEKCOB; HaBblKaMm
peleHns cTaHaapTHbIX 3ag4ad ¢ NPUMEHEHNEM NHAOPMALNOHHO-KOMMYHMKALMOHHbBIX
TEXHONOrMM; BCEMM BO3MOXHOCTSAMW, MpPeaoCTaBAseMbiMM MNakeTaMy MpuKNnagHblX
MaTtemMaTMyeckmx nporpaMmm; MaTeMaTU4yecKMm annapatoMm, MHEPOPMAUMOHHLIMU U
KOMMbIOTEPHLIMU TEXHOMOrMAMMU B 06M1aCTU reOMeTpUYEecKoro MoaenupoBaHus Ons
peleHns NpuknagHbiX 3agad; HaBblkamMu MNPUMEHEHUS CTaHAAPTHbLIX MNPUKNAAHbIX
nporpamm gna 3BM B uensix yCKopeHus pelleHna 3agau.

YpoBEHb
. LUkana
Kputepum oueHmBaHnsa KomneTeHUnMn | coopMmMpoBaHHOCTU OLIEHOK
KOMMNeTeHUMN

mybokne wucyepnbiBaOWME 3HAHUA
BCEro nporpamMMHOro  MaTepuana,
NOHMMaHME CYLLHOCTU U B3aMMOCBSA3N
accMmaTpuBaeMblX — MPoOLEeCccCoB Y o
P P oy [Moporosbi
SABMNEHUN. Jlornyeckun

YPOBEHb U BbiLLE OTnuyHo
nocrnegoBaTenbHble, NOSHbIE,

NnoporoBoro
npaBuibHblE U KOHKPETHbIE OTBETLI Ha
BCE OCHOBHbIe BOMNpochkl. [MpaBunbHble
n KOHKpEeTHble OTBETHI
AO0NOJTHUTENbHbIE BOMPOCHI.
TBepable © [OOCTATOMHO  MOJSIHbIE
3HaHUs MpOorpamMHOro Marepwuana,
NnoHMMaHune CYLLHOCTU
paccmaTpmBaeMbix  npoueccos  u | [loporoBbin
arneHvn.  [locnepoBaTeribHble U | YPOBEHb U Bblille Xopouwo
npasunbHble, HO HeJOCTaTOYHO | MOPOroBOro
pa3BepHyTble OTBETbl Ha OCHOBHbIE
Bonpocokl. [lpaBunbHble OTBETbI Ha
[OMONHUTENbHbIE BOMPOCHI.




lMpaBunbHble W  KOHKpeTHble, 6e3
rpybbiX oWNBOK OTBETHI HA OCHOBHbIE
BOMpPOCHI. Hanunuune OTAENbHbIX
HeToyHOCTEM B oOTBeTax. B uenom
npaBusibHble OTBETbI C HEeBONbLUMMMU
HETOYHOCTSAMM Ha [JONOSIHUTENbHbIE
BOMpPOCHI.

[MoporoBbin

yYPOBEHb y,D,OBJ'IeTBOpI/ITeJ'IbHO

Mnoxoe BnageHMe  MaTepuarnom:
oTBeT HEBEPEH, OTCYTCTBUE
opueHTauunm B npeameTe, Korada | Huke noporosoro
KONMMYECTBO HenpaBUIbHbIX OTBETOB | YPOBHS
NpeBbIlaeT KONMYECTBO AOMYCTUMbIX
OJ191 NONOXUTENbHOW OLIEHKN.

HeynosnetBoputensHO

20.3 ®oHA OLEHOYHbIX cpeacTB CHHOPMUPOBAHHOCTU KOMMNETEHUUNA CTYOEHTOB,
pekoMeHAyeMbIU ANnA NpoBeAeHUA ANarHOCTUYECKUX paboTt

1) 3aKkpbITble 3agaHUs (TECTOBbIE):
NK-2.1.
3apaHue Nel.

Kak HasbiBalOTCA reomeTpudeckne CBOMCTBA MOBEPXHOCTU, KOTOPble MOXHO YCTaHOBUTb C
NOMOLLIbIO NEPBOK KBaPaTUYHOM (POPMbI NOBEPXHOCTN?

1. acmmnToTnyeckas CMMMETPUA 2. reogesnyeckue KPMBU3HbI

3. XapakTepuctvka pacnpsimneHus 4. BHYTPEHHSIS1 reoMeTpus

3apaHue Ne2.
XapakTepucTtuka NoBepXHOCTU, Cnyxawlas ons onpeaeneHnst UICKPUBNEHHOCTU
NOBEPXHOCTW, HA3bIBAETCS ....

1. 3BONBBEHTON 2. BTOpPOM KBagpaTtn4yHoOn oopmom

3. HaTypanbHOW napameTpusaumen 4. TEH30pOM NOBEPXHOCTU

3apaHue Ne3.
ConpoBoxgarLwmin TPEXrPaHHUK KPUBOW COAEPXKMUT ... 00si3aTeNibHbIX NapamMeTpoB.

1. 4 2. 8

3. 6 4. 10

3apaHne Ne4.,
AHaNMTUYECKON KPUBOWM HE ABMSETCS

1. napabona 2. OKPY)XHOCTb

3. cnupanb 4. MHWMBIV 3MIIIANC

3apaHue Neb.
[lepmnBaumoHHble hopmynbl BenHrapTeHa ykasbiBatoT Ha 3aBUCUMOCTD ...

1. nepBOW 1 BTOPOW KBaApaTUYHbIX 2. mMaTtpuy moanduKaLnn BEKTOPOB U
dopm TOYeK

3. BEKTOpOB COMpoBOXaatoLero 4. rnaBHbIX HanpasieHUN
TPEXrpaHHUKa NOBEPXHOCTH

3apaHue Neb.



YpaeHeuus k = k(s), x = x(s) HasblBaloTCa ... ypaBHEHWUSIMM KPMBOW Ha MIIOCKOCTU U B
NpOCTpaHCTBe.

1. KaHoOHWYecKnMun 2. napamMmeTpmn4eCKkmmmn

3. Xapakrepunctn4eCKnmn 4, HaTypalnbHbIMUA

3apgaHue Ne7.
[MponsBegeHne rmaBHbIX KPUBU3H B AAHHOM TOYKE MOBEPXHOCTM Ha3bIBAETCS ... KPUBU3HOMN.

1. rayccoBoMu 2. (hopmanbHoOmn

3. annepoBomn 4. rnaBHOM

3apaHue Ne8.

CooTHolueHne dm = —A dr no3sonsieT onpeaenTh ... MOBEPXHOCTU.
1. HanpaBrneHve KonmnMHeapHoCTy 2. rnaBHble KPUBU3HBI
3. KOOPAMHATHYIO CETKY 4. HOpManbHOe ceyeHue

3apaHue Ne9.
Teopema MeHbe ycTaHaBnvMBaeT COOTBETCTBME MeXAy TakMMKU MapameTpamu Kak: paguyc
KPUBW3HbI MPON3BONIbHON KPUBOW B 3a4aHHOM TOYKE Ha MOBEPXHOCTU U ...

1. BeKTOpamMu CONPOBOXAAIOLLENO 2. KoahuumeHTamn BTOPon
TPEXrpaHHUKa KBagpaTnydHon oopmbl
3. paguycom HopMarsibHOro ceveHuns 4. KacaTellbHOM MIOCKOCTbIO B 3TOM
TOYKE

3apaHue NelO.
MpoeKkuus NpoM3BOAHON BTOPOro nopsigka paguvyca BEKTOpa KPMBOW Ha MOBEPXHOCTM Ha
HOpMarb K MOBEPXHOCTU XapaKTepuayer ...

1. vcKkpuBneHme NoBepxHOCTU 2. HanpasJieHNe BbIMYKIOCTA

3. Hanu4yme TOYKM 3aKpyrieHus 4. yron KOOpAWHATHbIX NUHWIA

3apaHue Ne11.

YpaeHenua k = k(s), y = x(s) HasblBaloTCca ... ypaBHEHWUSIMU KPMBOW Ha MIIOCKOCTW U B
MPOCTPaHCTBE.

1. KaHOHWYEeCKUMU 2. napameTpu4ecKuMu
3. XapakTepucTnyeckumu 4. HaTypanbHbIMU
NnK-2.2.

3apaHue Ne12.
Nveetca nn B Gimp BO3MOXHOCTb WMMOPTUPOBAHUA CTOPOHHUX TPaauEHTOB, KUCTEWN,
TEKCTYP M CLUEeHapueB?

1. pa, 6e3 orpaHn4YeHnn 2. [0a, TONIbKO KUCTH

3. HEeT TakOW BO3MOXXHOCTU 4. nWb YacTUYHO

3apaHue Nel3.

Kakas komaHoa B Inkscape nosBonseTr co3gaTb OOHY WM HECKONbKO  KOMUK
reomeTpu4eckoro Tena, M3MeHeHne M LBET KOTOPbIX 3aBUCUT U MEHSAETCA OT UCXOAHOro
reoMeTpu4eckoro Tena, Ho He HaobopoT?

1. BbIpes3aTb — BCTaBUTb 2. KonnpoBaTb — BCTaBUTb

3. co3gaThb KIoH 4. pasrpynnupoBaTtb

3apaHue Nel4.



Kakas 13 ykasaHHbIXx KoMaHg Maxima no3Bonsier NocTpouTb rpaduk HenocpeacTBEHHO B
Tene npoekra?

1. wxdraw2d 2. draw3d

3. plot2d 4. write

3apaHue Nelbs.
Kakoe 13 npmBeaéHHbIX NPUMOXEHUI MOXET ChopMMpOBaTb AUHAMUKY U3MEHEHNS rpadhmka
dyHKUMN?

1. Geogebra 2. FoxitReader

3. Maxima 4. Inkscape

3apaHue Nel6.
HasBaHne komaHAabl, no3sonswowen B Gimp ocylecTBNATb B3auMHOE MPOHUKHOBEHME OBYX
rpadouyecKnx Croes.

1. po6aBnTb Macky crnos 2. BUHbETUpPOBaHWE

3. Crnou K pasmepy nsobpaxeHuns 4. anb(pa-kaHan B BblaeneHve

3apaHne Ne17. Kakue M3 ykasaHHbIX MporpaMM OTHOCSTCA K PacTpoBbIM rpaduyecknm
pefakTopam:

1. Gimp 2. Krita

3. Inkscape 4. Paint.NET

3apaHne Ne18. Kakas M3 ykasaHHbIX NporpaMmm CO30aéT, U3MEHSIeT U MoauduumpyeT
dopmat BekTopHou rpadmkm SVG:

1. Gimp 2. Krita

3. Inkscape 4. Paint.NET

3apaHue Nel9. Ykaxute hopmat xpaHeHus rpacdmyeckon nHpopmaumm, nogaepxneatoLLmnin
anropuTM CXXaTusi C NOTEPAMMU:

1. JPG 2. PNG
3. SVG 4. BMP
3aganune Ne20. Anroputm LZW 310 anropntMm, nogaepXnearoLimm .. ..
1. aHumauyuo 2. cxaTtume 6e3 notepb
3. paboTy co cnosimu 4. 48 GUTHOE LIBETOBOE OKPYXXEHMEe

3apgaHue Ne21. Kako 13 ykasaHHbIX KNaccoB LIBETOBbIX MOAENe He OTHOCUTCS K TAKOBbIM:

1. agauTUBHbLIN Knacc 2. cyOTpaKTMBHbIN Knacc

3. nepuenuuOHHbIN Kriacc 4. WHBEKTUBHbIN Knacc

3apaHue Ne22.
B kakom chopmMaTe no ymMon4yaHuio coxpaHsieT rpadundeckne n3obpaxerHus pegakrtop Gimp?

1. xcf 2. jpg

3. eps 4. gif

3apaHue Ne23.
Kako u3 ykasaHHbIX rpaduyeckux peaakTopoB MOXHO MWCMONb3oBaTh Afi1 TOYHOrO
NOCTPOEHNS 1 naeanbHOro MacluTabMpoBaHNSA KPpMBbLIX BTOPOro nopsigka?

1. Gimp 2. Adobe Photoshop

3. Paint 4. Inkscape

3apaHue Ne24.



Kakon dopmaTt pacTpoBoro usobpakeHus no3BONAET ONUCbIBaTb AWHAMUKY OBWXKEHUS
reomMeTpu4ecKknx Ten Ha cueHe?

1. pdf 2. tiff

3. bmp 4. qif

3apaHue Ne25.
B npunoxeHun ... MOXHO peluaTb 3agadvy Kowwm B rpagmyeckom Buae.

1. Krita 2. Maxima

3. Paint 4. Inkscape

3apaHue Ne26.
B npunoxeHnn Maxima yHKUMS ... NO3BONSAET YNCIEHHO pellaTb HESIMHENHbIE HaYarnbHble
3aga4vn ans gaupepeHumanbHbiX ypaBHEHUN U CUCTEM.

1. solve 2. draw
3. 1k 4. integrate
3apaHue Ne27.
Kak HasbiBaeTcs WHCTpyMeHT Gimp, MNO3BONAKWUN «HaTAarmeBaTb» nwboe pacTpoBoe

nsobpaxenune Ha «Cdepy», «lMapannenenunen» n «UnnuHgp»?

1. anbga-kaHan B BblaeneHve 2. UNbTP NPOEKLUN

3. Macka cnos 4. unbTp TEKCTYPDI

3apaHue Ne28.
Yucno mogmdurkaumn B Inkscape MHCTpyMeHTa TpaHcopmaLmm reoMeTpuyYeckmx Tern.

1. 3 2. 6

3. 4 4. 5

3apaHue Ne29.

[Ona co3gaHuMa OMHAMWKM M3MEHEHUSI MECTO MOSOXKEHUS reoMeTPUYeCcKoro mnrocKoro
obbekta B Gimp Heobxoommo ucnonb3oBatb punbTp «lMnaBHbIM nepexoa», Ans KOToOporo
Heo6Xo4MMbIM MUHUMYMOM SIBNSIETCA HANU4Yme ... UICXOOHbIX CIOEB.

1. 2 2. 4

3. 3 4. 5

3apaHue Ne30.
B cucteme komnbroTepHon anrebpbl Maxima pewaeTcs HekoTopas 3agadva. PparMeHT 3Ton
peanuaauuun onpegenseTcsa cnegyrowmm KogoM:

egl:'diff(Ca(t),t)=-kl-Ca(t)
eg2:'diff(Cb(t),t)=kl-Ca(t)-k2-Cb(t)
eg3:'diff(Cc(t),t)=k2 -Cb(t)

atvalue (Ca(t),t=0,1)

¢ 0)
¢ 0)
YTo CKpbIBAeTCA 3a 3TUM C*)parMeHTOM Koaga (I'IOCJ'IeLlHI/Ie TPpU CTpO‘-IKl/I)?

atvalue (Cb(t) , t=C

atvalue (Cc(t), t=C

1. OnucaHue nepemMeHHbIX

2. OnucaHve yHKLMI

3. OnucaHwne cBszen QyHKLMIN

4. OnuncaHne Ha4vanbHbIX AaHHbIX

3apaHue Ne31.




HasBaHne HacCTPOMKM TOYHOCTM pa3MELLEHUSI TEOMETPUYECKMX OOBHLEKTOB MO OTHOLUEHWUIO
OPYr K opyry n cetkn koopauHart B Inkscape.

1. LleHTpupoBaHue 2. Annpokcumaums

3. lNpubnmxkeHne 4. TMpununaHve

3apaHue Ne32.
ConpoBoXxaatoLLnin TPEXTPAHHNK KPUBOW COAEPXKUT ... 00s13aTeNbHbIX NapamMeTpOB.

1. 4 2. 8

3. 6 4. 10

3apaHue Ne33.
Kakon dopmat pacTpoBOro msobpaxeHus MNo3BOSMSET ONUCbIBaTb AWHAMWUKY [OBUXKEHUS
reoMeTpu4ecknx Ten Ha cueHe?

1. pdf 2. tiff

3. bmp 4. qif

3apaHue Ne34.

Kakas komanHgoa B Inkscape nosBonsieT co3gaTtb OAHY WM HECKONbKO — KOMui
reomeTpu4eckoro Tena, M3MeHeHne M LBET KOTOPbIX 3aBUCUT U MEHSIeTCA OT UCXOAHOro
reoMeTpuYecKoro Tena, Ho He HaobopoT?

1. Bblpes3aTb — BCTaBUTb 2. KonupoBaTb — BCTaBUTb

3. cosfatb KIoH 4. pasrpynnupoBaTb

3apaHue Ne35.
HasBaHne komaHabl, no3sonstowen B Gimp ocylecTBNATb B3aUMHOE MPOHUKHOBEHME OBYX
rpadon4eCcKmx Croés.

1. po6aBunTb Macky crnos 2. BUHbETUpPOBaHWe

3. Crnou K pasmepy nsobpaxeHuns 4. anb(pa-kaHan B BblaeneHue

2) OTKpbITbIE 3a4aHUS:
NK-2.1.

3apaHue Ne36.
B OByX ToYKax KpMBOW M3BECTHbI paguyChbl COMPUKaCcatoLWMNXCs OKPY>KHOCTEN:

1
pr=8unp, = > emy paBHseTcA nponssesieHme KpUBN3H B 3TUX TOYKax?

3apaHue Ne37.
UeMmy paBHsieTCs 3HaUYeHMe 3BOMIOThI B Touke t = 1, ecrm 1(t) = sint e; + coste,.

3apaHue Ne38.
MaBHble KPUBM3HbI B TOYKE MOBEPXHOCTU COOTBETCTBEHHO paBHbl 2 M 4. Yemy paBHa
rayccoBa KpUBM3HA B 3TOM TOYKE MOBEPXHOCTMW.

3apaHue Ne39.
Kpueasi B npocTpaHcTae onpeaensietcs 1(t) = te; + t2 e, + (1 + t)e;. Yemy pasHsieTcs
3HaveHne KpydeHus, ecnv napametp t = 1.

3apaHue Ne40.
[MepBas ocHOBHas kBagpaTuyHas opma MNOBEPXHOCTU onpeaendeTcad B OKPEeCTHOCTU
HEKOTOPOW TOYKM:



3du? + 18 du dv + 27dv?.
UeMy paBeH Yrofl Mexay KOOpAMHATHBIMU JIMHUSIMUA B 3TOMN TOUKe?

3apaHue Ne4l.
[MoBepxHOCTb B HekoTOpown Touyke M aABnseTca annunTtuyeckou. Torga rayccoBa KpuBM3Ha
yOOBIIETBOPSET COOTHOLLEHUIO:

3apaHue Ne42.

[MepBas rnaBHaa KpvBM3HA MOBEPXHOCTU B TOYKe paBHa 2. Yemy paBHAeTCHa 3HayeHue
BTOPOW rMaBHOM KPMBU3HbI MOBEPXHOCTU B 3TON XXe TOYKE, €CIIM U3BECTHO, YTO OHa ABMSeTCH
TOYKOWN 3aKkpyrneHna?

3apaHue Ne43.
KoadhpmumneHTbl nepsor kBagpaTUHHOW (POPMbI MOBEPXHOCTUM B TOYKE COOTBETCTBEHHO
paBHbI:

911 =4.912 = 2,9, = 1.
Uemy paBeH yron (B rpagycax) Mexay KOOpAMHATHbIMU U-TIMHUAMU U V-NIUHUAMIN?

3apaHue Ne44.,
WceneposaTb Ha HenpepblBHOCTL aBonoTy a(t) = (cost;sint) nnockoit KpMBOIA B TOUKe
= 7T/ 4 B oTBeTE yKkaxuTe TN TOYKU (OOHO CII0BO).

3apaHue Ne45s.,
OnpegenuTe 3HauyeHne KpydeHns kpusoii, ecnim sektopa ', 7", """ paauyc-sektopa kpusoit
r = r(t) KonnUHeapHsI.

3apaHue Ned6.
lMepBas ocHOBHasa kBagpaTudHas opMa MOBEPXHOCTM OnpeaensieTcs B OKPEeCTHOCTU
HEKOTOPOW TOYKM:

3du? + 18 du dv + 27dv?.
UeMy paBeH yron Mexay KoOpAWHATHBIMM JIMHUSIMU B 3TOMN TOUKe?

MNK-2.2.

3apaHue Ned7.

Kakon nonyuutcs pesynbTaT npy peanusaumm mexaHuama «OKOHTYypuUTb OObekT» +
«TeKkcTypa nNo KOHTYpy» Npu Hanuyuu noboro reomeTpunyeckoro obbvekta B bydepe obmeHa,
ecnn paboTta npoBoAUTCS B rpaduyeckoMm pegaktope Inkscape npu HacTpowmkax no
ymonyanuio. (JanTte paclumMpeHHbI OTBET — 5 CroB)

3apaHue Ne48.

Ecnn B npunoxeHun Inkscape TpebyeTca umcnonb3oBaTh anbTEPHATUBHYO OEKapTOBOM
CUCTEMY KOOpAMHAT, TO OHa ByaeT umeHoBaTbcs ... (B oTBeTe ykaxuTe HasBaHuMe — ABa
crnosa).

3apaHue Ne49.

Kakon matemaTMyeckun mexaHusm ucnorb3yeTcd B Inkscape npu peanusauun mexaHusma
«CrpynnupoBaTb» <> «PasrpynnupoBaTb». (B oTBeETE yKaxuTe Has3BaHuMe onepauun — Tpwu
cnosa).



3apaHue Ne50.

y' =y-—y?
y(0) =01
warom 0,1 ykaxxuTe nocrieiHo y3rnoBy ToYky metoaa PyHre-Kytta. (B oTBeTe pesynbTar
okpyrnute go 1077)

Mpn peweHun 3agaumn Kowum { rpacounyeckum metogom Ha otpeske [0;1] ¢

3apaHue Ne51.
Mpn peanusaumm komangbl Maxima: rk([equation],[x],[0.1],[t,0,8,0.01]) ykaxuTe konmn4ecTBO

Y3rOBbIX BEPLUMH pacuyé&THom maTtpuubl, ecrm x = x(t).

3apaHue Ne52.
[na xpaHeHus pactpoBoro mnsobpaxeHus pasmepom 128*128 nukcenen otsenu 16 Kbant
namaTtn. KakoBo MakcnmarnbHO BO3MOXHOE YMCHO LIBETOB B Nanutpe n3odbpaxeHma?

3apaHue Ne53.

Mpadhmnuecknn dann coaepXxut 4YepHo-6enoe wusobpaxeHne (6e3 rpagaunin ceporo)
pasmepom 2007200 Touyek. Kakon MHOpMaUMOHHBLIM 06bem aToro ganmna? OTeeT AanTe B
banrtax.

3apaHue Neb54.,

Bo ckonbko pas dann (6e3 cxatus), cogepxawmn 4-usetHoe usobpaxeHue pasmepa
128%128 nukcenen Gonblwe danna (6e3 cxatnd), cogepxawmn 256-usetHoe nsobpaxeHme
pasmepa 32*32 nukcenen?

3apaHue Ne55.
Mogcumtate O6BLEM BMOeonamMATH, HeobxoauMmbid  Ofa  XpaHeHua  4YépHo-6enoro
n3obpaxeHus (c 256 rpagaumamm ceporo LBeTa) Buaa:

—

OTBeT pante B buTtax.

3apaHue Ne56.
Bo ckonbko pa3 u Kak USMEHUTCS OOBbEM NaMSATU, 3aHMMAEMON PacTPOBbIM NU300paXeHneM,
ecnun B npouecce ero npeobpasoBaHUs KONMYECTBO LIBETOB YMEHbLLUMITOCH ¢ 65536 o 167?

3apaHue Ne57.
KomaHga ... nosBonsetr B npunoxeHun Inkscape cosgaBatb 6onee  CnoXHble
reoMeTpuyeckne o6bHEKTbI N3 UMEKOLLINMXCHA MPUMUTMBOB, NPUYEM 06paTuMbIM 06Gpasom.

3apaHne Ne58.
KomaHga ... nossondetr B npunoxeHun Inkscape nobyo TEKCTOBYK MHGOpPMaLMIO
pacnosnioXnTb BAOMNb Nobon 3agaHHOM KpMBOW, NpUYéM obpaTumMbiM 06pasom.

3apaHume Neh9.
Kakon napameTtp dyHkumm draw3d B nporpammHoM nakete Maxima obsizateneH Aans
NOCTPOEHNSA KPUBOW B MPOCTPAHCTBE MO BbIYUCIIEHHbLIM Y3/10BbIM TOYKaM.



3agaHune Ne60.

MmeeTcs nu BO3MOXHOCTb B NpunoxeHun Gimp 6e3 coxpaHeHunsa rpadomyeckon nHgopmaumm
NPOCMOTPETb AUHAMUKY OBWXKEHUS reOMeTPUYEeCcKUX Ten Ha cueHe? (B OTBETE YKaXute HeT,
B Cryyae oTpuuaTenbHOro oTBeTa, UMM HasBaHWE KOMaHAbl, B Clly4ae MOSOXUTENBHOro
oTBeTa)

3apaHue Ne61.

Utobbl pewmnTb 3agady rpaduyeckoro npeacraBneHns yHKUMOHANbHON 3aBMCUMOCTH
MEeXay MNepeMeHHbIMM Ha 3afaHHbIX 00nacTsx B nporpaMMHOM Komnsiekce Maxima
ncnonb3yeTca PyHKUMS ... .

3apaHue Ne62.
HasBaHne wvHCTpymMeHTa Inkscape, nos3BonsoWero K reomeTpudeckomy ob6bekTy
OHOMOMEHTHO MPMMEHUTb Onepaunn macwTabupoBaHusi, NOBOPOTa M CABUra.

3apaHue Ne63.

B pesynbTate NpMMEHeHUs KOMaHAbl ... HAa4 MHOXECTBOM, COCTOALLEM M3 ... OOUHAKOBbIX
aNnMNcoB (OTNANYAOLWNXCA MECTOMOSIOXKEHMEM), Obifl MOfy4YeH reoMeTpuyeckuin oObekT
BMaa:

iy
>N

B&a

(B oTBETE YKaXMTE LUAPON YUCNO IMIUMNCOB U OPUTMHAITbHOE Ha3BaHME KOMaHAb)

3apaHue Neb4.

‘padomyeckoe pelleHne HavanbHOW 3agadun ans cuctemol guddepeHumnanbHbIX YpaBHEHUI
cTpouTbcsa Ha oTpeske [0;10]. PparmeHT e€ peanusaunm NpuUBEaEH:

B:0.55

eql:—(B+1) - (y0)+(y0) "2 - (yl)+13
g2:B - (y0)-(y0)*2+1<

1]

load("dynamics™) S
solution: rk([egl,eq2], [y0,vy1l],[1,1],t_range):

N:length (solution)$

t:makelist (solution[k] [1]),k,1,N)S
y0:makelist (solution[k] [2],k,1,N)¢
yl:makelist (solution[k] [3],k,1,N)¢

load("draw") &
p— ] )

draw2d(title="Fluctuations",xlabel="t",ylabel="y0,yl",grid=true,
;oints_j:inethrue,::;::Z:ed,points(t,yi),:o;o:=g:een,points(:,y;1):



Onuwunte 3HayeHne napameTtpa «t _range», ecnu war nocTpoeHus peweHun 6epértca
paBHbiM 0,1.

3apaHue Ne65.

HavanbHas 3agada Ona  cucteMbl  andpdepeHumarnbHbiX  YpaBHEHMA B CUCTEME
KomnbtoTepHon anrebpbl Maxima onpegenseTcsa cnegyrowmum obpasom:

load("dynamics")

TT: rk([eql,eqZ2,eq3], [®X,v,2],([1,2,3],[t,0,4,0.1])
N:length (TT) S

xx:makelist (TT[k] [2],k,1,N)S
yy:makelist (TT[k] [3],k,1,N)S

zz:makelist (TT[k][4],k,1,N):

load (draw) S

d(xlabel="x",ylabel="y",zlabel="z",grid=true,points joined=true,points(xx,yy,zz))

draw

Ykaxute HavanbHble ycrnoBus. (B oTBeTe ykaxnte 4ucno paBHOE NPon3BEAEHNI0 HaYanbHbIX
yCrnoBui)

3apaHue Ne66.

Ona npumeHeHna dunbtpa aHumaumm «BbbkuraHne» B Gimp HeobxoaMmbiM ycrnosuem
SABMSETCA Hanuuue ... CroéB, Ha OOHOM W3 KOTOpbIX (MepegHun nnaH) Heobxogumo
Hanuyue ... ... (B oTBeTe ykaxuTe 4ucro Cnoés UMdpPOM M HasBaHWe HeobxoanMOoro
CBOWCTBa — [jBa CNnoBa)

3apaHue Ne67.

Kakon matemaTndeckun mexaHmsam ucnonb3yeTcs B Inkscape npu peanusaumm mexaHusma
«CrpynnupoBaTb» <> «PasrpynnupoBaTb». (B oTBeTe ykaxuTe HasBaHuMe onepauun — Tpu
cnosa).

3apaHue Ne68.

Mpadhmnuecknn dann cooepxut 4YepHo-6enoe wusobpaxeHne (6e3 rpagaunin ceporo)
pasmepom 200*200 Touek. Kakon nMHpopmMauMOHHbIM 06beM aToro damna? OTeeT ganTte B
banrtax.

3apaHue Ne69.

Bo ckonbko pa3 dann (6e3 cxatus), cogepxawmn 4-usetHoe usobpaxeHue pasmepa
128%128 nukcenen Gonblwe danna (6e3 cxatund), cogepxawmn 256-usetTHoe nsobpaxeHme
pa3mepa 32*32 nukcenen?

3apaHue Ne70.

Mpadmnyeckoe pelleHne HayvanbHOM 3agayun ONa cUcTeMbl AN depeHumanbHbiX YypaBHEHU
cTpouTbcs Ha oTpeske [0;10]. PparmeHT e€ peanusaunm NpuUBEaEH:

B:0.5

eql:—(B+1) “(y0)+(y0) "2 - (y1)+1
eg2:B - (y0)—(y0) ~2+1



load ("dynamics™")
solution: rk([egl,eq2],[y0,v1l],[1,1],t_range)

=

I:1length(solution)

ct

:makelist (solution[k] [1],k,1,N)

y0:makelist (solution[k] [2],k,1,N)

yvl:makelist (solution[k] [3],k,1,N)

load("draw")
draw2d(title="Fluctuations",xlabel="t",ylabel="y0,y1l",grid=true,
oints joined= :ue,?:;::Z:ed,points(t,yu),:Q;Q;Z::een,points(t,y_J)r

OnnwuTte 3HayeHuMe napameTpa «t range», ecnu Lwar nNOCTPOeHUs pelleHun bGepétca
paBHbiM 0,1.

Kputepuu n wkanbl oueHnBaHusa sagaHumn ®OC:

1) 3agaHus 3akpbiToro TMna (BbIbop 04HOro BapmaHTa oTBeTa, BEPHO/HEBEPHO):
* 1 6ann — ykasaH BepHbI OTBET;

* 0 6annos — ykasaH HEBEPHbIN OTBET.

2) 3agaHus 3akpbITOro Tmna (MHOXECTBEHHbLIN BbIOOP):

* 2 6anna — ykasaHbl BCe BEpHble OTBEThI;

« 0 6annoB — ykasaH xoTs 6bl OAVH HEBEPHbLIN OTBET.

3) 3agaHusa 3akpbITOro TMna (Ha COOTBETCTBME):

« 2 6anna — Bce COOTBETCTBMSA ONpeaeneHbl BepHO;

* 0 6annoB — xoTa 661 O4HO CONOCTaBIEHNE ONpPeaeNnieHO HEBEPHO.
4) 3agaHus OTKPLITOro TMna (KOPOTKUM TEKCT):

« 2 6anna - ykasaH BEPHbI OTBET;

« 0 6annos — ykasaH HEBEPHbIN OTBET.

5) 3agaHusa oTKpbITOro TMnNa (4Mcno):

* 2 6anna - ykasaH BepHbI OTBET,;

» 0 6annoB — ykasaH HEBEPHbIN OTBET.

3apaHua pasgena 20.3 pekOMeHOYyTCs K WCMNOMb30BaHMKO MNpU NPOBEAEHUN
ANarHoCTUYeCKNX paboT C Lenbl OLEHKM OCTaTOYHbIX pe3yrbTaTOB OCBOEHUA AaHHOW
ANCUNNNUHBI (3HAHWIW, YMEHWIA, HAaBbIKOB).



