MI/IHI/ICTEPC;FBO OBPA30OBAHNMS 1 HAVKU
JIOHELIKOU HAPOJTHOM PECITYBJIUKU
I'OCY IAPCTBEHHOE OBPA30BATEJIbHOE YUYPEXJIEHUE
BBICILIEI'O ITPOPECCHUOHAJILHOI'O OFPA3BOBAHUS
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PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI
b1.0.12 <KKOMIIBIOTEPHASA IT'PAOUKA»

(koI ¥ HaMMEHOBaHHE AMCUUILIMHEL COINIACHO Y4eOHOMY IUIaHY)

01.03.04 «ITpuknagHass MAaTEMATHUKAY

(KO 1 HAMMEHOBAHUE HAIIPABJICHHUS)

«HDI/IKJ'IEII[HaH MaTEMATHUKA U KI/I6€DH€TI/IK8,>>,

HaHpaBJICHHC IIOATOTOBKH.

HanpasneHHOCTb (IpOdHIIB): «bu3zHec-ananuTHKa GUHAHCOBLIX CUCTEMY
(HaMeHOBaHHE IPOQUIIN)
[Iporpamma: OakagaBpuaT
(OakanaBpHaT, MarucTpaTypa, CHeHUATUTET)
®dopma oOydeHUS: O4YHas

(ouHas1, 3a09Has1, OYHO-3a09HAsT)

®dopma oOydeHus OYHas
Cemectp(bl) 7
OO6mr1ast Tpy10EMKOCTH B 3.€./9acax 4/144
KonrtakTHas padoTta (4ac.), B TOM 4HCIIE: 72
Jexiuu (Jac.) 34
nJabopaTopHbIie paboTHI (Jac.) 34
MpaKTHYECKUE (CEeMUHAPCKUE) 3aHATHS (4ac.) —
CamocTtosiTenbHas paboTta (4ac.), B TOM 4YHCIIE: 18
KypCOBOH MPOoeKT (paboTa) (cemecTp/yac.) —
KoHntposb (3k3ameH, yac./3a4€T) sK3aMeH, 54

Jonenk, 2023 r.
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PaGouas nporpamMma aucumiunabl «KoMmbroTepHas rpadukay cocTaBleHa B COOTBETCTBAH C
yueGHbIM [LIAHOM 10 HanpasieHuio noarorosku 01.03.04 «llpuknanuas MaTeMaTuKay (HanpagJjeH-
HOCTB (mpohub) — «TIpHKIaHas MaTemMaTuka i kubepuetnkar, «busaec-anaMTHKA (hrHAHCOBBIX
cuctem») s 2023 roxa npuéma no ouHoH Gopme oOyueHNs.

CocTaBHTEb:

nonent kadeaps! «[Ipukinaanas MaTemMarika

¥ MCKYCCTBEHHBIA HHTEILIEKT, T o

KaHIUaT TEXHHYECKHX HayK, JOIEHT, 7 'ﬂ;f;f—"" i Ipokomnenko E.B.

S

/ / (MOAMHCE)

PaGouas nporpaMva paccMoTpeHa W NpHHsTa Ha 3acenannn kadeaper «llpukiannas mare-
MATHKa M HCKYCCTBEHHBIN MHTEILIEKTY.

Iporokom oT « /5 » Lt - 7/ 20243 rona Ne 5

3asejtyromuit kadenpo [TaBabim B.H.

JUTACE)

PaGouasi iporpaMma ogo6pena yuebHo-MeTonuueckoii komuceneii 1 OYBIIO «JOHHTY»
no HanpasieHnio noArotoku 01.03.04,«IIpuknansas MaTeMarHkay.
[Tporokon ot « 75 » ra 2023 roraNe 3

IIpeacenarens ~ [MaBnbim B.H.
5 [fomHch)

PaGouas nporpamma npoasiena uis 20 roja npuéMa Ha 3acepannn Kadenps «lIpukiagras
MATEMATHKA K HCKyCCTBCHHhﬁ:l HHTCILICKT».

[Iporokon ot « » 20  roma Ne

3asenyrouyi kagenpoi

(MONMes) (DU

PaGouast iporpamMma mpojJaena uis 20 Tojia npuéma Ha 3aceanny kadepsl «[Tpuknannas
MaTEeMAaTHKa ¥ HCKYCCTBCHHbBII HHTCIUICKTY.
[TpoTokon oT « » 20 roma Ne

3aseyromuii KadeapoH

(noanucs) (D H.0)

PaGouas nmporpamMma mpojJiena s 20 roja npuéMa Ha 3acelaHuu kadeapsl «lIpuknannas
MaTeMaTHKa ¥ HCKYCCTBEHHBIH HHTEIUICKT.
IlpoTokon oT « » 20 rona Ne

Jareayronmi kaheapoi

(10JLNHEE) (D0




1. OBBEKT, IEJIb U 3ATAYHN OCBOEHMUSA TNCIHUIIVINHBI

JucuunjinHa paccMaTpuBaeT BONPOCHI TOCTPOEHUS TPEXMEPHBIX OOBEKTOB U
QITOPUTMbI BU3YaJU3allUd TPEXMEPHBIX OOBEKTOB, a TAaKKe MpPOrpaMMHOE olecreye-
HUE, HEOOXOIUMOE JJI UX PealTu3alH.

Henabro nucuunInHbI SBIseTcs GOPMUPOBAHUE Yy 00YUAIOMIUXCS MPAKTHUYECKUX
HABBIKOB HCITOJIb30BAHUSI AJITOPUTMOB BBIUMCIUTEIBHOW F€OMETPUU IPU IPOrpaMMH-
POBaHUU MAIIMHHOM rpauKH.

B pesynbTaTe ocBoeHUs y4eOHON JUCITUTUIMHBI 00YyYarONIUiics JOKEeH

3HATh OCHOBHBIE €CTECTBEHHO-HAYYHbBIE COCTABISIOLIUE 33]a4 MPOPECCHOHATb-
HOW JAESTENBbHOCTH, a TaKKe MaTeMaTH4eCKHe U (PU3NYECKUE MOHSATHS, KOHIEMIIHH,
TEOPEeMBbI, 3aKOHBI, AJITOPUTMBI PEIICHHS 3aaad; 0a30BbIM MaTEeMaTHYECKUU ammapar,
CBSA3aHHBIN C MPUKIAJTHON MATEMATHUKON U KHOEPHETUKOM; COBPEMEHHbBI MaTeMaTh4e-
CKMH anmapar ¥ KOMIBIOTEPHBIE TEXHOJIOTMH, UCIIOIb3YEMBIE ISl PELIECHUS 3a]1a4 IIPH-
KJIQJHOM MaTeMaTUKH; OCHOBHBIE CTaHIAPThI, HOPMbI U MpPaBUJIa pa3pabOTKA TEXHUYE-
CKOM JOKYMEHTAIIMH MPOTPAMMHBIX MPOAYKTOB U MPOTPAMMHBIX KOMILJIEKCOB.

yMeTb HCIOJIb30BaTh METOJIbI PEIICHUs 3aJad, MaTeMaThyeckue, (puzndyeckue
3aKOHBI JUISl PELIEHUs 3aa4 TPUKIAJHOTO XapaKTepa; UCIOJIb30BaTh MAaTEMATUYECKAN
amnmnapar, METOJ0JIOTHUIO TPOrPaMMUPOBAHUS U COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIO-
TUH JJIA pEeUICHUs MPAKTUUECKUX 3a7]a4 TOJy4eHHsI, XpaHEHHUs, 00pabOTKU U Mepeiadn
uH(pOpMAaINH; UCIIOIH30BATh COBPEMEHHBIN MHCTPYMEHTAPUN MPHU MOATOTOBKE TEXHU-
YECKOW JOKYMEHTAIIHNH;

BJIa/IeTh HABBIKAMH WCIIOJIb30BAHUS OCHOBHBIX MAaTEMaTUYECKHX, (PU3MUECKHUX
3aKOHOB, TEOPEM, AITOPUTMOB pEHICHMS 3a7ad B MPOPECCHOHATBHON IESTENbHOCTH;
HaBBIKAMHU HCMOJb30BAHUS MaTEMaTUUYECKOro arapara, MeTOJ0JIOTUH MTPOTPaMMUpPO-
BAaHMS U COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHM JJIsl PEIICHUS ITPAKTUYECKUX 3aaa4
NOJIYYEeHHMsI, XpaHEeHUs, 0OpabOTKH U nepeAaadyd MHPOpMALMK; MPAKTUYECKUM ONBITOM
MOJATOTOBKM TEXHUUYECKOW TOKYMEHTAIUH.

[lepeuriciieHHbIE Pe3yNbTaThl 00YUYEHUS SBISIIOTCS OCHOBOM i1 (pOpMUPOBAHUS
CIICIYIOIINX KOMITETEHIINM:

— CIIOCOOHOCTH NMPUMEHATH 3HaHWE (PYHIAMEHTAIbHON MAaTEeMAaTUKU U €CTECTBEH-
HO-HAYYHBIX AUCIUIUIMH MPU PEIICHUU 337a4 B 00JIaCTU €CTECTBEHHBIX HAYK M MHXKE-
HepHoit npaktuke. (OI1K-1);

— CIOCOOHOCTH MCIOJIb30BAaTh MAaTEMAaTUYECKUN ammapar, METOJIOJIOTHIO TPO-
rPaMMHUPOBAHUS U COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTUH ISl PEUICHUS MPaKTH-
YECKUX 3aJ1a4 IMOTYICHHsI, XpaHEHUs1, 00padoTku u repenaydn uadopmaruu (I1K-3);

— CIOCOOHOCTh y4YacTBOBAaTh B pa3pabOTKE TEXHUYECKOW JOKYMEHTAllUHU MpO-
I'PaMMHBIX TIPOAYKTOB U IpOorpaMMHBIX KomIuiekcoB (ITK-7).

2. MECTO JUCHUILJIMHBI B OCHOBHOU MPO®ECCUOHAJIBHO-
OBPA3OBATEJIbLHOI IPOT'PAMME

JIMCHMIIHHA OTHOCHUTCS K 00s3aTenbHON yacTu bioka 1 gucruruine (Moysieit)
y4eOHOro0 I1aHa.
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basupyercs Ha 3HaHUAX, YMEHUAX U HABBIKAX, KOTOPBIE O0YUArOIIUICS PHOOpPET
OpYd U3YyYEHHM MPEIIIECTBYIOMNX TUCHHMILINH: «KOMIBIOTEpHOE MOCITUPOBAHKEY,
«Web-nu3aiiny.

3HaHUS U YMEHHUS W HAaBBIKH, IPUOOPETEHHBIE ITPH OCBOCHUU JAHHOMN AMCIIUILIN-
HBI, PEaTM3YIOTCS CTYJCHTOM IIPY BBIMOJIHEHUH HHINBUAYAIBHOTO 3aaHUs , H3yUYCHUH
IUCHUIUIMHEL, « Teoprs MOTeHInAla U HHTETPaIbHBIX YPaBHEHHI, BEITIOJHEHUH HAYY-
HO-HCCIIEIOBATENLCKOM PabOThI M MPOXOKICHUH T'OCYIaPCTBEHHON HMTOrOBOM aTTecTa-
L{AH.

3. CTPYKTYPA U COAEPXKXAHHUE JUCHUILJINHBI
3.1. Pacnpenesienne y4eOHbIX 4YACOB M0 TeMaM JUCUUILIMHBI U BUIAM 3aHATHI

HanmenoBanue nUCIUTIIIUHBI KonunuectBo yacoB (ounas hopma)
(Moyist) Beero B Tom unciie
aekuuu | jabop | mpakt. | CP
Tema 1. Beenenue. 10 4 4 0 2
Tema 2. IlpencraBieHue 1BETa B KOM- 10 4 4 0 2
MBIOTEPE
Tewma 3. @paxTansl 10 4 4 0 2
Tema 4. ATTOPUTMBI pacTepU3aIUA 10 4 4 0 2
Tema 5. Anroputmbl 00pabOTKH pacTpo- 10 4 4 0 2
BBIX M300paKCHUM
Tema 6. Bexropuzanus. 2D u 3D npeo6- 12 4 4 0 4
pa30BaHMUsI
Tewma 7. [Ipoexiuu u n300pakeHue
TPEXMEPHBIX OOBEKTOB. Y TaJieHNE HEBU- 10 4 4 0 9
JTAMBIX JJUHUN U TOBEPXHOCTEW. MeToIbl
3aKpaCKU
Tewma 8. ['padpmueckure OuOGIMOTEKH U atl-
napaTHbIC CPEICTBA KOMIBIOTEPHOM rpa- 14 6 6 0 2
buku.
KonrtakTHas pabora (JOMOJIHUTEIBHO) 4
KypcoBoii mpoekt 0
Htoro no BuaaM 3aHATHH. 90 34 34 0 18
KonTpoib 54
UTOro: 144

(I)Ole/IpOBaHI/le KOMHeTeHHHﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCIHUIIJIMHBI

KOMHGTGHHHI/I Tembl JUCHUIIIIMHBI, HAICJIICHHBIC Ha (I)OpMHpOBaHI/Ie KOMIICTCHIIN

OIIK-1 Tewmnr 1,2,8
[1K-3 Tempbr 1-8
[1K-7 Tempbr 1-8




3.2. Jlekuun

Tema 1. Beenenue.

Conepxanue temsbl 1: [Ipenmer kypca. OcHoBHas tepmunosiorus. Kpartkas ucro-
puueckas cnpaBka. 3HaueHue Kypca. OCHOBHBIE MOHITUSA PACTPOBOM U BEKTOPHOM Tpa-
¢buku. JIocTOMHCTBA M HEJOCTATKU Pa3HbIX CIOCOOOB MpE/CTaBICHUs H300paKEHUM.
[TapameTpbl pacTpoBbIX H300pakeHnii. Pa3zpemenue. I'myouna nsera. TOHOBBIN auarna-
30H. Kitaccudukaiys coBpeMeHHOTO IMPOrpaMMHOI0 oOecrieueHus o0padboTku rpadu-
ku. dopmatel rpadudeckux (ainos.

Jluteparypa k Teme 1: [1, 2, 3, 4, 6].

Tema 2. [IpeacTaBieHue IBETA B KOMOBIOTEPE.

Conepxxanue TeMbl 2: BocnpusitTue 4enoBeKOM CBETOBOTO MOTOKA. LBET U cBeT.
AxpomMarnyeckue, XxpomallTHUEeCKHE, MOHOXpOMaThdeckue IBeTa. KpuBble peakius
rnasza. XapakTepucThku IBeta. CBETIO0Ta, HACBIMIEHHOCTh, TOH. [[BeTOBBIE MOmemnu,
I[BETOBBIC MIPOCTPAHCTBA. AIUTUB JHBIE U CyOTpaKTUBHBIC IIBETOBbIC MOeU. OCHOB-
Hble BeTOBbIe Mozienn: RGB, CMY, CMYK, HSV. Cucremsl ynpaBieHus: LIBETOM.

Jluteparypa k Teme 2: [1, 2, 3, 4, 6].

Tema 3. @pakTansl.

Copepxxanue tembl 3: Hcropuueckas crmpaBka. Knmaccudukanus ¢pakranos.
['eomerpruueckue ¢paktansl. Kpupas Koxa, cHexunka Koxa, JIlpakon Xaprepa-
Xeutyas. Mcnonb3oBanue L-cucrtem st mOCTpOCHUs «IapakoHa». KoBep u Tpeyrosib-
Huk CeprmHckoro. Anrebpanueckue (pakransl. [loctpoenne MHoOxkecTBa MaHaenb0-
pota. [Toctpoenne muoxecTBa JXKromma. Croxactuueckue (pakranbl. CUCTEMBI UTEPH-
pyembIx (yHKIHA a1 moctpoenus ¢pakranoB. Cxxatue n300pakeHU ¢ HUCIIOIh30Ba-
HUEM CHUCTEMBI HTEPUPYEMBIX (QYHKITUH.

Jluteparypa k Teme 3: [1, 2, 3, 4, 6].

Tema 4. AIrOpUTMBI pacTEepU3aIIUH.

Conepxanue Tembl 4: [Tonstue pacrepuzanuu. CBSI3aHHOCTh NMHKceNe. Pactpo-
BO€ npeacTaBieHne oTpe3l ka. [Ipocrelinre anropuTMbl TOCTPOECHHS OTPE3KOB. AJro-
putm bpesenxelima 111 pacTepusalui OTpe3ka. PacTpoBoe mpencTaBiieHUE OKPYKHO-
ctu. Anroput™m bpeszenxeliMa g pactepusanuu okpyxHocti. Kpussie besbe nepBoro
BTOPOTO, TpeThero nopsaka. Merox ne Kacranbe. 3akpacka 001acTu 3aaHHON [IBETOM
rpanulbl. OTceueHre MHOTOYroibHUKOB (anroputM Ca3zeprienga-XoAarmaHa). 3amnoiaHe-
HUE MHOTOYTOJIbHUKOB.

Jluteparypa k Teme 4: [1, 2, 3, 4, 6].

Tema 5. AITOpUTMBI 00PaOOTKH PACTPOBEIX M300PAKCHHH.

Conepxxanue TeMbl 5: PerynupoBka spkocTd U KoHTpacTHocTH. [locTpoeHue ru-
crorpammbl. MacimirabupoBanre u300paxkeHuil. ['eomerpuueckue npeoOpa3oBaHUs
n3o0paxkeHud. OunbTpauus uzoOpaxxkeHuid. [loHsTue nuHeitHoro ¢uibTpa. 3agaHue
aapa ¢uibTpa. PunbTpanus Ha TpaHuue uzoOpaxenus. Criaxuparouiue QUIbTPHI.
INayccoBckuit punbTp. KonrpactHo! moBsimaronue ¢uinbtpbl. HaxoxxaeHue rpaHuil.
Paznoctubie GuiibTpel. @unetp [prouta. ®unetp Cobens. [Iporpammuas peanuzanus
auHerHoro ¢uiabTpa. Henuuelinbie GUIbTPHIL.

Jlurepatypa k Teme 5: [1, 2, 3, 4, 6].
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Tewma 6. Bexropmzarus. 2D u 3D npeoOpa3oBaHus.

Conepxanue Tembl 6: BomHOBO# anroputMm. MaTemaTudeckasi TOCTAaHOBKA 3a71a-
Yyy. DTarnbl BOJHOBOIO ajaroputrma. Buabl BojiH. PacnipocTpaneHne BOJHBI MO OTPE3KY.
Onpenenenue Mect coequHeHus. OnTuMu3anus BOJHOBOTO anropurma. CerMeHTanusl.
YpoBHU U TUnbl cerMeHTauuu. [Ipumenenue cermenrauuu. Meron k-cpeguux. [Ipume-
HEHUE K-CPEJHUX /Il CETMEHTAIMU U300pakeHHs M0 IPKOCTH. AJITOPUTM pa3pacTaHUs
PETHOHOB.

Jlurepatypa k Teme 6: [1, 2, 3, 4, 6].

Tema 7. IIpoekimu 1 U300pakeHrUe TPEXMEPHBIX O0BEKTOB. Y IaneHne HEBUIHU-
MBIX JIMHAW U TOBEPXHOCTEN. METOIbI 3aKPACKHU .

Conepxxanue TeMbl 7/: Omnpenenenrue Touek Ha miockocTH. [lepenoc, macmtadbu-
poOBaHKe, OTpaK€HHE, CABUT. BbIBO MaTpHIlbl AJisi TOBOPOTA BOKPYT IIEHTpPA KOOPAU-
HaT. OnHOpOoAHBIE KoOpAUHATE. Hopmanuzamus u ee reomerpuueckuit cmpicia. KomOu-
HUpOBaHHbIE NpeoOpazoBanus. [IpeodOpa3oBanus B mpoctpaHcTBe. [IpaBOCTOpPOHHAS U
JIEBOCTOPOHHSISI cucTemMa KoopauHat. OgHopoaHble koopAauHaTsl. Ilepenoc, maciradu-
poBaHue, MaclITabMpOBaHUe, BpallleHue BOKpYr oceil. IIporpammuas peanuzauus ams
TpPEeXMEPHBIX MPe0oOpPa3OBAHMIA.

Jluteparypa k Teme 7: [1, 2, 3, 4, 6].

Tema 8. I'paduueckne OUOIMOTEKM M anmapaTHbIe CPEJICTBA KOMMIBIOTEPHOU
rpaduku.

Conepxanue tembl 8: OpenGL B Windows. bubmuoreku GLU, GLUT, GLX.
Cunrakcuc OpenGL. @ynkuust mis Havana padotel. bydepsr OpenGL. Co3nanue rpa-
¢buyeckux mpumutuBoB. Matpuiel OpenGL. [IpeoOpa3zoBanus B mpoctpanctse. [lomy-
yeHue npoekuuil. Hamoxenue tekctyp. Ilpumepsl mporpaMMHBIX peanu3anuil. Anma-
paTHBIC CpeACTBAa KOMIBIOTEpHON Tpaduku. YcTporictBa BBoga. CKaHEpHI, TUTHUTAI3e-
pel/rpapuyeckue miaaHmersl. [{udposeie poro M Buacokamepsl. Y CTpOKCTBa BBIBOJA
(MOHUTOPBI, MPHUHTEPHI, MJIOTTEPHI, LUU(PPOBBIE MPOEKTOPHI). YCTpoilcTBa 00pabOTKH
(rpadmyeckue yCKOpPHUTEIN)

Jlutrepatypa k Teme 8: [2, 3, 4, 6].

3.3. lIpakTyeckue (CeMUHAPCKHE) 3AHATHS
B y4yeOHOM 11aHE HE 3aIIaHUPOBAHO.

3.4. JIabopaTopHbie padoThI

Ne Tema paboThI O0bem, Jlutepa-
/11 Jac. Typa
1 | 1. OcHoBbl pacTpoBoro peaakropa GIMP 2 2 [1,2,5]
5 dotomoHTax . OOpaboTKa U300paKEHU B paCTPOBOM 2 [1,2.5]
penaxKTope
3 OcHoBsI BekTOpHOTO peaakTopa IncScape . Coznmanue 4 [1.2.5]
BEKTOPHOTO JIOTOTHIIA
4 | IlporpaMmupoBaHue rpaQuKu 6 [1,2,5]
5 | IIpocreiimas anHuManus 4 [1,2,5]
6 | [IporpamMmmMHast 06pabOTKa PaCTPOBBIX U300pPAKCHHIM 2 [1,2,5]
7 | [IpeobpazoBanHms HA MIIOCKOCTH 4 [1,2,5]




3 Hpveo6pa3OBaHI/Iﬂ B IIPOCTPAHCTBE C MOITYYCHHEM MTPOCK- 6 [1.2.5]
097071
9 | TpexmepHbie npeoOpazoBanus B WPF 4 [1,2,5]
HUTOrO: 34
3.5. CamocTosiTesibHAsA padoTa 00y4aromerocs
Ne Bunbl camocTosTenbHOM paboThl 00ydarouierocs O0bewm,
n/n Jac.
1 | M3yyeHue JEeKIMOHHOrO MaTepuasa 4
2 | [logroroBka K MpakTUYECKUM 3aHSITHUSIM 0
3 | IloaroroBka k 1ab0paTopHbIM paboTam 5
4 | BelnogHeHne KypcoBOM paOOThI/IPOCKTA 0
5 | BemmongHeHnue MHANBUAYAITBLHOTO 3aJaHUs 9
UTOI'O: 18

3.6. Kypcogoii npoekT (padora), HHAUBUAYAJIbHOE 321aHHE

KypcoBoii npoexT (paboTa) B y4eOHbIM IJIaHE HE 3aIJIaHUPOBAH.
TemaTtruka WHANBUAYATBHOTO 33/I1aHUS CBSI3aHA C CAMOCTOSTEIILHBIM BBITIOJTHEHU-
eM paboThl B COOTBETCTBHHM C [8]. PekoMeH1yeMbIii 00beM MOSICHUTEILHOM 3alMCKH TI0
WHINBUyAIbHOMY 3a7aHutio — He 6onee 15 crpanun popmata A4 (210x297 mm).

4. ©OHJ OHEHOYHBIX CPEJACTB

4.1. Kpurepum ¥ wmKadbl JJA HHTCITPUPOBAHHON OLEHKH YPOBHS
chopMHUPOBAHHOCTH KOMIIETEHIU

COCI’I’ZCIGJZ}ZIOWCI}Z KomnemeHyuu — nojirnoma 3HAHUU

HYJIEBOW ypOBEHb: HEBEPHBIC, HE apTyMEHTUPOBAHHBIE, C MHOXXECTBOM I'pyObIX OIIIH-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUN HUKE MUHUMAJILHBIX TPEOOBAHU;
MHUHUMAJIBHBIN YPOBEHB: JIaHbI HE ITOJIHBIE, HETOYHbIE U HEAPTYMEHTUPOBAHHBIE OTBE-
THI Ha BOIPOCHI. JomyIieHo MHOTO TpyObIX OMHOOK. YPOBEHb 3HAHWIA HIKE MUHU-
MaJIbHBIX TPEOOBAHUM;
MIOPOTOBBIM YPOBEHb: JIaHBI HEJAOCTATOYHO IOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI HAa BOMPOCHL. 11110X0 3HAaeT TepMUHBI, ONPENEIICHUS U TTOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTHU, COOTHOIICHUS], MPUHIIUIIBL. J[OMyIIIEHO MHOTO HErPyOBIX OIIUOOK;
CpPEIHUN YPOBEHB: JAHBI IOCTATOYHO IMOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHI. B 11€710M 3HAE€T TEpMUHBI, ONIPEACICHUSI U TTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUSI, TPUHITUIBL. JlOMyIIIeHO HECKOJIBKO HETPYOBIX OIIMOOK;
MPOJABUHYTHIM YPOBEHB: JaHbI MOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HACT TEPMHUHBI, ONIPEACICHUS U TTOHSATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-

HOIIIEHUS, MPUHIUTIBL. J[OMyIIIeHO HECKOJIBKO HETPYOBIX OIIHOOK;

BBICOKMU YPOBCHB: AaHbI IIOJIHBIC, TOYHBIC N apI'yMCHTHPOBAHHBIC OTBCTHI HA BOIIPO-
CBl. 3HaeT TCPMHUHBI, OIIPCACIICHUA W IIOHATHUA, OCHOBHBIC 3dKOHOMCPHOCTH, COOT-

HOLIEHUS, TPUHLHNIBL. [[0MyIIeHO HECKOIBKO HETOYHOCTEN.




Cocmasnarowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE NOHMMAHUS CyTH METOJMKH PELICHUS 3a/1auH,
JIOTIYIIEHO MHOYECTBO rpyOeiinx omuOoK / 3a7jaHusi He BBIIIOJHEHBI BOOOIIE;

MUHUMAJIBHBIN YPOBEHB: €1a00€ MOHUMAHUE CYTH METOJAMKU PELIEHUs 3ajauu, AOIY-
HIeHbl TpyOble ommOKu. Pemenust He obocHOBaHbl. He ymeer ucnonbs3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

HOPOTOBBIA YPOBEHB: JIOCTATOYHOE MOHMMAHHE CYTH METOJMKH pEIICHUs 3a/Jad, J0-
nyuieHsl omuOKy. Pemenust He Bcera 000CHOBaHbI. YMEET UCHOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JIUTEPATYPY;

CpPEIHUIl YPOBEHb: B LIEJIOM IOHUMAET CYTh METOAMKH PELICHUS 3aJa4M, JOITYIIEHBI
oumOku. Pemienuss He Bcerma OOOCHOBaHBI. YMEET HCIONB30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY;

MIPOJIBUHYTHIM YPOBEHb: B LIEJIOM IMIOHUMAET CyTh METOJAUKH PEUICHUS 3a/1a4H, JIOIyIIe-
Hbl HETOYHOCTU. Crioco0eH 000CHOBATh PELIEHUs. Y MEET UCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY;

BBICOKMI YpOBEHb: MMOHUMAET CYyThb METOAUKH pelieHus 3a1aun. CrocodeH 000CHOBATh
pelieHusl. YMeeT HCIob30BaTh HOPMATHBHO-TEXHUYECKYIO JIMTEpaTypy, MEpeoBOM
OIIBIT.

Cocmasnsaowas KomMnemeHyuu — 81a0eHue HaeblKamu

HYJICBOM YPOBEHB: HE ICMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITTOJIHEHHUS TTPOQheccruo-
HaJILHBIX 3a71a4. He MokeT BBIIOJIHUTD 3aJaHus;

MHUHUMAJIBHBIA YPOBEHb: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMM BBINIOJHEHUS IPO-
dbeccnoHabHBIX 3a/1a4. VICTIBITRIBACT CYIIECTBEHHBIC TPYAHOCTU TPU BBHIMOTHEHUU
OTACNBHBIX 3aJaHUl;

MOPOTOBBIN YPOBEHB: BIaJI€€T HABbIKAMU BBIMOJHEHUS NpOo(ecCuoHaIbHBIX 3a7a4 Ha
MIOPOTOBOM YPOBHE. 3aJIaHUs BBIMOJIHIET MEAJICHHO U HEKAYE€CTBEHHO;

CpPEIHUI YPOBEHB: BIAJICET HABBIKAMU BBINOJHEHHUS TPOPECCUOHANIbHBIX 3aa4. 3a/1a-
HUS BBITIOJHSAET HAa CPEJIHEM YPOBHE O OBICTPOTE U Ka4€CTRBY;

MIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMH HABBIKAMHU BBITIOJIHEHUSI MPOeCccruo-
HaJIbHBIX 3a7a4. BBICTPO M KaYE€CTBEHHO BBIMOJIHAET 3aaHUsI, HHOTIa JIOMyCKas He-
3HAYUTEJIbHBIE TTOTPEIIHOCTH;

BBICOKMI YpPOBCHB: BJIaJIe€T YBEPEHHBIMH HABBIKAMH BBITIOTHEHHUS MPO(ECCHOHATh-
HBIX 33/1a4. BBICTpO M Ka4eCTBEHHO BBIMOJIHACT 3aJaHUs, TPH HEOOXOIUMOCTH Je-
MOHCTPHUPYSI TBOPUECKUH MOIXO/I.

Obobwennas oyenka cpopmuposaHHoCcmu KomMnemeHyull

HYJIEBOM ypOBEHb: HAa HYJEBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIONINE; OJHA
WM JIBE€ U3 TPEX, OCTaJIbHbIE — HA 00JIEE BBICOKOM YPOBHE;

MUHUMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(HOPMUPOBAHBI: BCE COCTaBIISIO-
1IK1€e; OJIHA WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIEe BBICOKOM YPOBHE;

MOPOTOBBIN YPOBEHb: HA MTOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OJ1-
Ha WIH JIBE U3 TPEX, OCTaIbHbIE — HA O0JIee BRICOKOM YPOBHE;

CpEeIlHUI YPOBEHb: HA CpPEJHEM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIONIME; OJIHA
WM JIBE€ U3 TPEX, OCTaJIbHbIE — HA 00JIee BRLICOKOM YPOBHE;



- MPOJBUHYTHII YPOBEHb: Ha MPOJBUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIO-
LIME€; OJHA WIHN JBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHUU YPOBEHb: Ha BHICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABJISIONINE KOMIIE-
TEHIUH.

4.2 Bonnpocsl K 3K3aMeHY U IpUMep IK3aMEHALMOHHOI0 OmJiera
Bonpocsl k 3k3aMeny:

[ToBepXHOCTH BpallleHUS.
TpuaHryadius MHOIrOyroJIbHUKA.
TeopeMa 0 KapTUHHOM Tasiepee.
[TocTpoeHne KOHTYPOB OBEPXHOCTH.
Anroputm otceuenus Cazepnenaa-Kosna u TpexmepHoe 000011IeHHE.
OTtceueHre OTpe3Ka BHITYKIBIM OKHOM.
OTceueHre MHOTOYTOJbHUKA BBITTYKIIBIM OKHOM.
TecTbl NPUHAICKHOCTH TOUYKHM MHOTOYTOJIbHUKY .
[TocTpoeHue 3B€3/14aTOr0 MHOTOYTOJIbHHUKA.
0. TIlocTtpoeHue BBIMYKION 000I0UYKH METOAOM JIEHKCTPHI.
1. TloctpoeHue BBIMYKJIONH 000JI0YKH METOAOM 3aBOPAYMBAHUS MMOJAPKa.
2. Iloctpoenue BbITTyKII0M 0007104KH MeTOI0M 00xo0/1a ['pexema.
13. TlocTpoenwe BBIMYKIIOH 000JI0YKH METOIOM DHJIPIO.
14.  Anroput™m z-Oydepa 1ist yaaneHusi HEBUAUMBIX 9acTE TOBEPXHOCTEH.
15.  Anroputm BapHoka 115 ynajieHHsl HEBUIMMBIX YaCTEW MOBEPXHOCTEH.
16. Anroputm Hrrosna-Hrrosna-Canua nist yiajaeHUs HEBUAMMBIX 9acTEH TO-
BEPXHOCTEM.
17.  Anroput™m ["anumOepT-MOHTaHapu A5 yAaJe€HUsT HEBUIUMbIX JIMHUM.
18. ANTOpUTMBI MOCTPOCHHSI KOHTYPOB TTOBEPXHOCTH.
19. Tloctpoenus rpaduka ¢pyHKIMU ¢ ucronab3oBanueM OpenGL.
20. Bwusyanuzanus TpexmepHsbix cueH B OpenGL.
21. MopaenupoBanue ocsemenus B OpenGL.
22. CoznmaHue TEKCTyphlI ¢ ucrnosb3zoBanueM OpenGL.

BRBPOOoNOORARWNE
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4.3 Ilpumep 3K3aMeHALMOHHOI0 O1JIeTa

TOYBIIO «JOHELIKUI HALIMOHAJIBHBI TEXHUYECKU YHUBEPCUTET»

[Iporpamma moaroTOBKH: baxanaspuam
Hampasnenue noaroToBku: 01.03.04 «/Ipuxnaouas mamemamuxay
Hampasnennocts (mpoduns):  «llpuxnaduas mamemamuxa u KubepHemukay,

«busznec-ananumuka d)uHaHCOGle cucmemy

Cemectp: Vi

YueOHas JUCHUIIIINHA: «Komnvromepnas 2pad)ui<a»

BUJIET Nel

1. Yrto nmoHUMaeTcs 1o KOMITbIOTEPHON T€OMETpUEii?
2. Kaxkue 3amaun MOXKET pemniaTh reOMETpUIECKOe MOJCIUPOBaHNE?
3. Uto moHUMAaeTCs Mo «pacTpoBOil rpadukoin»?

YT1BepxkaeHo Ha 3acenannu kadenpsr «[IpukiagHas MaTeMaTiKa ¥ HCKYyCCTBEHHBIN MHTEILICKT,
nporokoa Ne ot . 20 T
3aB. kadenpoii [Tansim B.H. DK3aMeHaTop IIpokonenko E.B.

KPUTEPUU
OLICHUBAHUS IK3aMeHAIMOHHOI PadoThI
no aucuuruinie «KomnbrorepHas rpapuka
JUIsL 00YyYaroIIMXCs TI0 HAIIPABJIEHUIO MOJITOTOBKU
01.03.04 «IlpuknanHas MaTeMaTHKa
(manpaBnenHocTh (poduib) — «I[IpukinagHas MaTeMaTHKa U KHOSPHETHKAY,
«busHec-aHanMTHKA PUHAHCOBBIX CHCTEM))

DK3aMeH MPOBOJIUTCS MHChMEHHO 10 OmieraM. B kaxmom Owmiere COAEep KUTCS TPU BOIIPOCa,
KOTOpPbIE OXBATHIBAIOT TEOPETUUECKYIO M MPAKTUYECKYIO YaCTH Kypca U TpeOyIOT pelieHus] KOHKPeT-
Ho 3aau (1-i1 Bonpoc oueHuBaercs B 10 6amios, 2-it u 3-it — B 20 6amioB).

OTBeT Ha KaX/Iblii BOIIPOC OLIEHWBAETCS MO CIEAYIOINIMM KpUTepusiM. MakcuManbHOe KoJIuye-
CTBO 0AJUIOB CTaBUTCA B CIy4ae MOJHOTO CUCTEMHOI'O pacKphITUS BOIpoca (pelleHus 3a1a4uu) 6e3 Ka-
KUX-TM00 HeTOuHOCTeH. Bayabl cHUMAaKOTCs, €Clii B OTBETE YIyNIEHBl KaKHe-TM00 BTOPOCTENEHHbIE
MOMEHTHI (710 2 6aIJIoB), AOMYIIEHB HECYIIECTBEHHBIE HETOYHOCTH (710 3 0ajIOB), TOMYIIECHBI CyIIe-
CTBEHHbIE HETOYHOCTH IPH MPaBHJILHOM OTBETE B IefioM (10 4 GayiioB), MPH HEJOCTATOYHOM IIpeJi-
CTaBJICHNH MaTepHraiioB (0ayTel CHUMAIOTCS KaK MPOIEHT HEIOCTAIoUIero MaTephala ¢ YYeTOM ero
3Ha4YMMOCTH). [Ipr OTCYTCTBUU MPaBUIILHOTO OTBETA HA BOMpoc oOyuatomuiics nomydaet 0 6annos.

[TomyueHHbIe OaTBl 32 OTBETHI HA BOMPOCHI OMJIETa CyMMHPYIOTCS U C YUETOM Pe3yJIbTaTOB
TEKYIEro KOHTPOJIsE paboThl 00yUaroIIerocsi BBIBOAUTCS UTOroBast orieHka o 100-6ayuibHoil mkane.

[Tonyuennas onenka mo 100-6amapHOM IIKaIe OMPEACNISeT ONEHKY IO TOCYIapCTBEHHOM IIKa-
ne u mkane ESTS.

YTBepxaeHo Ha 3acenannu kad. «[Ipukiaanas MmaTeMaTHKa U UCKYCCTBEHHBIH MHTEIIICKTY,
POTOKOJT No or . .20 T.

3aBenyrouuii kageapoit B.H. IlaBabm
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4.4. Kputepuu olleHNBAHUS

OueHuBaHKE YPOBHSI OCBOCHHUSI O0OyYarolmUMCs Y4eOHOro MaTepuania JTUCIUILIU-
Hbl «KommbroTepHas rpadukay MpOU3BOIUTCS B XOJI€ TEKYIIET0o KOHTPOJIS U MMPOMEXKY-
TOYHOMW aTTECTAIIUH (CEMECTPOBOTO KOHTPOJIS).

Texkyuiuii KOHTPOJIb 3HAHUN OOYYAIOIIETOCS MPOU3BOJMTCS IO PE3yJIbTaTaM
BBITIOJIHEHUS J1a00PaTOPHBIX padOT, MHAUBUIYAIBHOTO 3aJlaHUs, BO BpEeMs KOHTPOJIb-
HBIX OINPOCOB B XOJI€ MPOBEACHUS 3aHATUN. BhimomHeHue 3agaHuil Ha J1a0OPaTOPHBIX
paboTax, NMpeayCMOTPEHHBIX padoyueil mporpaMMoN TUCHUTUINHBI, SIBIIsETCS HE0OXO0a1-
MBIM YCJIOBHEM JIOITyCKa K dK3aMeHy. Pacnpenenenue 6alljioB TEKYIIEro KOHTPOJIS pa-
00ThI 00yUaroIerocst Ha MPOTSHKEHUH CeMeCTpa MpuBeeHo B Tabmuie 1.

Ta6muma 1 — Pacnipenenenne 6aJI710B TEKyIEero KOHTPOJIS

dopma KOHTPOJIA BosmoxHoe [Ipumeuanne
KOJIMYECTBO
0a/uI0B
OT4Y€T O BBINOJHEHUU 5 3ajaHue BBINOJHEHO MPABWIBHO, MPUBEJICHO
nabopaTopHOI padOTHI. MOJIHOE pEeLEHUE U MPaBUIIbHBIN OTBET (MOJI-

HOE PACKpBITHE BONpPOCA), MPUBEACH aHAIIU3
MOJIYYEHHOTO pe3yJIbTaTa.

4 3aJjlaHie BBIMOJHEHO IPaBWIBHO, HMEIOTCS
HECYIIIECTBEHHbIE HETOYHOCTHU, HE IOBJIMSB-
1IIM€ Ha pe3yJIbTar.

3 3ajaHue BBINOJHEHO B IEJIOM MPAaBUIIBHO,
JOMYUIEHbI OTJEIbHbIE HETOYHOCTH, HE UCKa-
3MBIIME XOJl PEUICHUS B LIEJIOM, BO3HHMKIH
TPYJIHOCTH B OOBACHEHHM TOJIYUYEHHBIX pe-
3yJIbTATOB.

2 3ajaHue BBINOJIHEHO YaCTUYHO, JOIYLIEHBI
CYIIECTBEHHbIE HETOYHOCTH (HEIMOJIHOE pac-
KpBITHE BOIIPOCA), MPUBEIECH HE MOJIHBIN aHa-
JIA3 TIOJIYYEHHOTO PE3yJIbTaTa.

1 3aJjlaHie BBIMIOJTHEHO B II€JIOM HEMPaBUIIBHO,
MMEIOTCS CYIIECTBEHHbIC OIIMOKU B aHAIM3E
pEe3yJIbTaTOB.
Hroro mo 9.5= 3 pacy€ta BBIMOJHEHUS 9 mabopaToOpHBIX
1a60paTOPHBIM pabor (3a 34 ayIMTOPHBIX Yaca).
paboTtam: OneHnBaeTcs Kaxaas padbora.
45 MaxkcuMaJibHO BO3MOKHOE.
OT4YéT 0 BBINOJTHEHUH 5 3afaHue BBIMOJHEHO MPaBWIBHO, MPUBEICHO
WHJIUBUAYAJILHOTO MOJTHOE PElIeHNEe U MPaBUIIbHBIA OTBET (TOJI-
3aJlaHusl. HOE PacKphITHE BOIPOCa), MPUBEICH aHAIINU3
MOJTYY€HHOT'0 pe3yJibTaTa.
3 3agaHue BBIMIOJHEHO B IICJIOM IIPaBUJIBHO,

AOITYIICHBI OTACIbHBIC HCTOYHOCTH, HC HCKaA-
SUBINKUC X0 PCIICHHA B ICJIOM.
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Wroro no nuauBuay- 3) MakcuManbHO BO3MOXKHOE.
aJIbHOMY 3aJIaHHIO:
UTOroO: 50 MaxkcruMaabHO BO3MOXKHOE.

IIpomexkyTouHasi aTTecTalMsl MO pe3yJbTaTaM OCBOEHUS NHUCLIMIUIMHBI B Ce-
MecTpe IpoBOIUTCS B hopMe ceMecTpoBOro sk3amena. dopma mpoBepeHus sK3ameHa —
MUCHbMEHHAsI. DK3aMEHAIMOHHBINA OmieT BKJIO4YaeT B cedst 3 Bompoca (tadim. 2). [lpu
OLICHMBAaHUU OOYyYaloLErocss Ha SK3aMeHe IMPEnoJaBaTesib PYKOBOACTBYETCS CIEAYIO-
IIUMU KPUTEPUSIMHU.

MaxkcumanbHOE KOJMYeCTBO 0ayioB 3a OTBET Ha BOMPOC FK3aMEHAIIMOHHOTO Ou-
JieTa 3aCUUTHIBAETCS B CIy4ae MOJIHOIO CUCTEMHOIO PAaCKPBITHs BOIIpOca (peleHus 3a-
naun) 0e3 Kakux-I1u0o HETOYHOCTeH. baiibl CHUMArOTCs, €CM B OTBETE YIYIIEHBI Ka-
KHE-TM00 BTOPOCTENEHHBIE MOMEHTHI (/10 2 OAJIJIOB), JOMYLIEHbl HECYIIECTBEHHBIE HE-
TOYHOCTH (710 3 OasyIOB), MOMYIIEHBI CYIIECTBEHHBIE HETOYHOCTH MPU MPABUILHOM OT-
BeTe B 11eJI0M (710 4 6ayioB), IPU HEJIOCTATOYHOM MPEICTABICHUN MaTepraioB (OasIbl
CHUMAIOTCSI KaK MPOLEHT HEAOCTAIOIIETr0 MaTepuaa ¢ y4eToM ero 3Hauumoctu). [lpu
OTCYTCTBUHM NMPABUIILHOTO OTBETA HA MOCTABJICHHBIA BOIMPOC CTYJEHT moiydaet 0 Oai-
JIOB.

Tabnuna 2 — Pacnipesienienne 0aaioB M0 CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIA MaxkcumanbHO

BO3MOYKHO€E KOJINYECTBO
0aJII0B

OTBeT Ha BOIPOCHI Bonpoc 1 10

’K3aMEHAIMOHHOTO OujeTa BOIpocC 2 20

Bompoc 3 20

UTOro: 50

HToroBasi oneHKa ONpECIIICTCS IMyTeM CYMMHUPOBAHUS KOJIMYECTBA OAJLIOB I10
pe3yJibTaTaM TeKYIIEro KOHTPOJISI K KOJTMYeCTBa 0AJIOB 10 Pe3yJibTaTaM CEMECTPOBOTO
sKk3aMeHa. MaKcMMAaJIbHO BO3MOKHOE KoJinuecTBo 0as11oB — 100.

[Tonyuennas onenka mo 100-0a/uibHOM MIKaje OMPEAENsSeT OLEHKY MO rocyaap-
crBenHOM mkaie u mkaine ECTS:

CymMmma 6ainmoB Onenka Onenka
no 100-6anbHOM mKaie no mkayne ECTS 110 TOCYTAPCTBEHHOM IIKAJIE
90-100 A OTaU4HO
80-89 B Xopo1o
75-79 C P
70-74 D y
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
0-34 = YAOBJIETBOPUTEIHHO

* — ¢ 00s13aTENBHBIM IMMOBTOPHBIM U3YUCHUCM NUCHUILINHEI.
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4.4, IlpuMep TeKylIero onpoca Ha JJalopaTOPHBIX 3aHATUSX

Ha npumepe naboparopuoit pabotsr Ned «IIporpammupoBanue rpaduxm».

[TocTpouTh cuCTEMY KIACCOB JUIsl OMUCAHUS IUIOCKUX T'€OMETPHUECKUX (PUTyp:
Kpyra, KBajpara, IpsaMoyroibHuKa. [IpenycMoTpeTh METOABI AJis CO3JaHMsI OOBEKTOB,
nepeMenieHus Ha TIIOCKOCTH, U3MEHEHHS pa3MepOB U BpallleHWs Ha 3aJaHHbIN yTOJI.

5. PEKOMEHAYEMASI IUTEPATYPA
I. OcHoBHasi JuTeparypa

1. Konecamuenko H.M. MnxeHnepHas u KoMIbloTepHas rpaduka : yaeOHOe 1moco-
oue / Konecamuenko H.M., Uepnsea H.H.. — MockBa, Bomorma : Wudpa-
Nnxenepus, 2021. — 236 ¢. — ISBN 978-5-9729-0670-3. — Tekcrt : 27neKTpOHHBIN //
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/115228.html

2. 3ab6enun JI.IO. Kommbrotepnas rpaduka u 3D-monenupoBaHue : yaeOHOE TO-
cooue mus CIIO / 3a6enun JLIO., Ilteiitnbax O.JI., Junp O.B.. — CaparoB : Ilpo-
dbobpazoBanue, 2021. — 258 ¢. — ISBN 978-5-4488-1188-3. — TekcT : 21eKTPOHHBIN
// IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/106619.html — Pexxum
JOCTyTa: ISl aBTOpHU3Up. mojib3oBateneit. - DOI: https://doi.org/10.23682/106619.

3. MenseneBa A.A. KommnbtoTepHas rpaduka : mpaktukyM / MenseneBa A.A.. —
Cankr-IlerepOypr : Cankr-IlerepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET MPOMBIIII-
JIEHHBIX TexHoJorud u ausanna, 2020. — 123 ¢. — ISBN 978-5-7937-1893-6. —
Tekct ; anektponueii  //  IPR~ SMART ; [caiiT]. = —  URL:
https://www.iprbookshop.ru/118386.html — Pexxum mocTyma: 1jist aBTOpHU3HUP. MTOJIH30-
Bareneid. - DOI: https://doi.org/10.23682/118386

I1. lonosiHUTEIbLHAS JIMTEPATypa

4. llynenosa C.I'. KomnbtorepHas rpaduka : yueoHoe mocooue / Illlynpmosa
CI.. — MuHck : PecnyOnaumkaHCKUN MHCTUTYT MPOQPECCHOHAIBHOIO 00pa30BaHMS
(PUIIO), 2019. — 300 c. — ISBN 978-985-503-987-8. — Texkcrt : anexrponnsiii // IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/100360.html

5. byrtkape A.I'. HuxeHepHas u KoMmIblOTepHas Trpaduka : ydeOHO-
metoanueckoe nocooue / bytkapes A.l'., 3emckoB b.b.. — Cankr-IlerepOypr : YHu-
Bepcurer UTMO, UuctutyT Xomona u Omorexnosorui, 2015. — 111 ¢. — Teker :
AIEKTPOHHBIN // IPR SMART : [caiiT]. — URL.:

https://www.iprbookshop.ru/66457.html

6. YA EBHO-METOANYECKOE OBECIIEYEHUE /INCIHTUIIJINHBI

Y4eOHO-MeTOAUYECKUE U3IaHUsA, paspadoTanHbie B [lonHTY:
6. MeTtoauueckue peKOMEHIAIMK JJIsl MPOBEJACHHS J1abOpaTOPHBIX pabOT MO TUCITH-
e «KommbloTepHasi rpaduka» [DIEKTpOHHBIA pecypc] : s oOydaromuxcs 1o
HanpasneHuto noarotosku 01.03.04 «Ilpuxmagnas marematuka» / TOYBIIO «JIOH-
HTVY», Kad. npuknagHodi MaTeMaTMKd W HCKYCCTBEHHOTO MHTEIJIEKTa; COCT.
E.B.IIpokormnenHko. — JloHenxk : JJOHHTY, 2022. — URL.:
http://ed.donntu.ru/books/22/m8459.pdf

7. Meroanueckue peKOMEHIAINH ISl CAMOCTOSATEIbHON pabOThl MO TUCHHUTIIIUHE
«KomnerotepHas rpadukay [DIEeKTpOHHBINA pecypc] : sl 00y4aromuxcs Mo HampaBiie-



https://www.iprbookshop.ru/115228.html
https://www.iprbookshop.ru/106619.html
https://doi.org/10.23682/106619
https://www.iprbookshop.ru/118386.html
https://doi.org/10.23682/118386
https://www.iprbookshop.ru/100360.html
https://www.iprbookshop.ru/66457.html
http://ed.donntu.ru/books/22/m8459.pdf
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auto noaroroBku 01.03.04 «Ilpuknagnas maremarukay/ [OYBIIO «/IOHHTY», Kad.
IIPUKJIATHOM MATEMAaTHKXM W MCKYCCTBEHHOI'O MHTEIUIEKTA; cocT. E.B.IIpokoneHko. —
Houenk : JJOHHTY, 2022. — URL.: http://ed.donntu.ru/books/22/m8460.pdf

8. Meroauyeckue peKoMEeHAAIMU JJisl BBIMOJHEHUS] UHAUBUYATbHOTO 3aJIaHUs

no nucuuruinHe «KommnberoTepHast rpaduka» [DnaeKTpoHHBIA pecypc| : s oOyyaro-
muxcs no HarpasieHuio noarotoBku 01.03.04 «Ilpuknagnas marematukay/ 'OYBIIO
«IOHHTY», Kad. mpuknagHoii MaTeMaTHKH W HCKYCCTBEHHOTO HWHTEIJIEKTa; COCT.
E.B.ITpokorneHko. — JloHenx ; JNOHHTY, 2022. URL.:
http://ed.donntu.ru/books/22/m8412.pdf

JJ1eKTPOHHO-MH(POPMAITUOHHBIE PECYPCHI
OBC JJIOHHTY - http://donntu.ru/library
9BC IPR SMART — http://www.iprbookshop.ru.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBbI

7.1. JleKlINOHHBIE 3AHATHS .

VYuebnas aynutopust Nell.517, yuebnsiii kopryc 11, ams npoBeneHus 3aHATHIMA
JEKIIUOHHOTO THUIA, TPYNIOBBIX M WHAMBHIYAJIbHBIX KOHCYIbTALUN, TEKYIIETO KOH-
Tpois. Ciennaan3upoBaHHas MeOelb: JOCKa ayIMTOpHAs, MapThl, IEMOHCTPAIIMOHHBIE
CTCHJIbI U TUTAKaTHI.

7.2. JlabopaTopHbie padoThI:

Komnbrotepusiii knace Nel1.514, yueOnsiii kopryc 11, s npoBeaeHus 3aHATUN
71a00paTOPHOTO M MPAKTUYECKOTO THIA, BBIMOJHEHUS KYyPCOBBIX pabOT, TPYMIIOBHIX H
WHIVNBUYyAIbHBIX KOHCYJIBTAIMM, TEKYIIIETO KOHTPOJISI ¥ TIPOMEXKYTOYHOM aTTECTAIUH.
Crennanu3upoBaHHas MeOesb: J0CKa ayJauTopHas, mapTel. MynbTUMenuiiHOE 000py-
noBanue: kommnetotepsl Intel Pentium 4/134Mhz /512Mb/37Gb, nporpammuoe obecrie-
yeHue: onepanuonHas cuctema Microsoft Windows XP Professional - 6ecrimaThas Bep-
cust, Microsoft Qffice 2007 - OecrnaTHas Bepcusi, Mozilla FirefoX - cBoGomHO pacmpo-
ctpansiemasi, LibreOffice 3.3.0.4 — OecrutatHas Bepcusi; MOHHTOPBI SyncMaster
(1280x768@60Hz); xommeroteps! Intel Pentium 4/166Mhz /512Mb/37Gb, nporpamm-
Hoe oOecrnieueHue: oneparonnas cucrema Microsoft Windows XP Professional - Gec-
iatHas Bepcus, Microsoft Qffice 2007 - Gecninarnas Bepcus, Mozilla Firefox - cBo-
o6onHo pacmpoctpansiemasi, LibreOffice 3.3.0.4 — OecrnaTHas Bepcusi, MOHUTOPBI
Samsung SyncMaster 550b(T); komneroTepsl Celeron™/466Mhz /65,5Gb, nporpamm-
HOe obOecrieueHue: onepanuonHas cuctema Microsoft Windows XP Professional - Gec-
iatHas Bepcusi, Microsoft Qffice 2007 - Gecrinarnas Bepcus, Mozilla Firefox - cBo-
6oxHO pacnpoctpansiemas, LibreOffice 3.3.0.4 — GecrimaTHast BepCusi.

7.3. CamocTosiTeJibHas padoTa:
[TomemnieHus 7151 CaMOCTOSTENBHON PabOThI ¢ BO3MOKHOCTBIO MTOIKITIOUCHUS K Ce-
@ «UWHTepHer» wm oOecredeHneM JOCTyma B AJICKTPOHHYIO WH(OPMAIIMOHHO-


http://ed.donntu.ru/books/22/m8460.pdf
http://ed.donntu.ru/books/22/m8412.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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00pazoBaTeNbHYIO0 Cpe/ly OpraHU3allK: YUTaJIbHbIC 3aibl, yuyeOHble kopiyca 2,3 (Kowm-
IBIOTEPHAS] TEXHUKA C BO3MOXKHOCTBIO TIOJIKITEFOUEHUS K ceTh «IHTepHeT» U o0ecnieueHn-
€M JIOCTyIa B 3JIEKTPOHHYIO MH(pOpMaImoHHo-o0pazoBarenbuyto cpeay (DNOC JJOH-
HTY) u anextponHo-6mbauoreunyto cucremy (ObC IPRbooks), a Takxke BO3MOKHOCTbIO
MHAMBUIYAIBHOIO HEOrpaHUUeHHOro aoctyna odyvarommxcss B ObC u SUOC nocpen-
ctBoM Wi-Fi ¢ mepconanbHbIXx MOOWIBHBIX ycTporictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — o6mecrBennas nunensuss MPL 2.0/ Grub loader for ALT Linux -
munensus GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - munensus GNU GPL.



