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AHHOTALUA

padoueii nporpammel o aucuumianHe b1.B.20 «KomnsroTepHas rpadpuka» aisa
NoAroToBKU faKkajaBpoB no HanpasaeHuro 09.03.02 «Mudopmauuonublie cu-
CTEeMbl U TEXHOJIOI'HH» 110 HANPABJEHHOCTH ((KOMHb]'OTepr[e HAYKH H HHTEJI-
JIEKTYAJIbHBIH anauaus JaHHbIX (Computer Science & Data Mining)»

e ocBoeHus AucuMILIHHBI: LlensamMu ocBoeHHs aMCUMIIMHBL «KOMIbHO-
TepHad rpaduka» ABIAIOTCS: OCBOCHHUE MATCMATHUYCCKUX OCHOB, OCHOBHbLIX NMOHATUMN
W alTOPHTMOB KOMTIBIOTEPHOH rpadiki;, TOMyueHne MPaKTHIeCKNX HAaBBIKOB pa3pa-
OOTKH NIPOrpaMMHOro 00ecreUueHus ¢ HCIOJIb30BAHUS COBPEMEHHBIX IpadpuuecKux
OMOAMOTEK, Pa3sBUTHE YMEHUH, MO3BONAIOLLMX MPUMEHATb MNONYUEHHBIE TCOPETUYE-
CKHe W TIPaKTHYeCKWEe HABBIKH [T PEeUISHHs 3aAad KOMITBIOTEPHOH rpadymikH, BO3HH-
KAKIIMX B HAYYHO-HCCIIE/I0BATE/ILCKOH M NPOECCHOHATILHOM ISATEIHOCTH,

MecTo AMCLMMIMHBI B Y4eOHOM IUIaHe: AUCLMUIVIMHA BKIIOYCHA B 4acTh,
dopMHpPYEMYIO yUacTHHKaMH 00pa30BaTeNIbHBIX OTHOWEHHH yueOHOTO TmaHa 1o
vanpasiaetuto noarotoBku 09.03.02 «MudopMauuoHHbIe CUCTEMbI U TEXHOJOTHI.

TpeboBanns K pe3yIbTaTaM OCBOCHHSI AUCIHTUTHHBI. B PE3YIBTATE OCBOE-
HUS IMCLUMTIIMHBL (POPMUPYIOTCS CAEAYIONIME KOMMETeHIIMHA (MHauKaTopsl ): [TKoc-2
(I11Koc-2.1; 11Koc-2.2; 11Koc-2.3); 11Koc-9 (11Koc-9.1; 11Koc-9.1; 11Koc-9.1)

KpaTtkoe comep:kaHre THCITHTLITHHBI

Hcropus pazenutus koMnbeoTepHO# rpadukn, OGnacTd NPUMEHEHHUS KOMITbEO-
Tepuoii rpaduxu. [Ipumepsl ucnoavzopanusa. Ctpyktypa nporpamumsl. [ paduueckuii
KOHBelep. AnmapaTHbIe CpeJcTBa KOMIBIOTEPHOH TpadyKH.

OCHOBHBIE NOHATHS PACTPOBOH M BeKTOPHOM rpaduku. JIocTOMHCTBA M HEO-
CTAaTKU pasHblx cnoce0OB OpeacTaBicHua M300pakeHuid. llapaMmeTpbl pacTpoBbIX
u3o0paxkeHuil: paspewieHue, riiyouHa usera. CBerT u LBeT. (PU3UUSCKHE OCHOBBI.
Bocnopuarue cBETOBOro MOTOKA IV1a30M UEIOBEKA, XapaKTEPUCTUKU LIBETA. APKOCTH,
CBETJIOCTb, TOH, HACBILIEHHOCTh. (OCHOBHBIE UBETOBBIE MOIENHW W LIBETOBBIE TMPO-
CTPAHCTBA.

Cuctembl koopanHaT. AddrHHEBIE Tpeodpa3oBaHns TUTOCKOCTH: MacITabupo-
BaHWE, OTPAKEHHWE, TIOROPOT, NMEpeHoc, caur. Marpuipl npeobpasoranuii, OjHo-
poAHble KoopAuHaThl. |lpaBOCTOPOHHAS M 1CBOCTOPOHHSAS CUCTEMbL KOOPAWHAT.
[Tmockoctn w npameie. AdduaABe TIpeoOpa3osannsa TpocTpadcTBa. KBaTepHWOHEL.
OnHopojiHbIe KoopauHathl, [TosepxHoceTH. TpuaHTyislus; auarpamMa BopoHoro u
anroput™ /[lenoue. IlpoexTuporanue. Buabl npoekuuii. OpToroHanbHOC U NEPCOEK-
THBHOE TpoekTHpoBaHWe. [losyuenne MpoeKuwi ¢ TOMOIIBI0 MaTPHUHBIX Tpeodpa-
30BAHUMN.

[lonaTue pactepusauun. CBA3HOCTL nukceneid. PacTpoBoe npeacraBiecHue ot1-
pe3ka. AnroputM bpesenxeiima. PacTpoBoe mpeacTaBieHne OKpyKHOCTH. PacTposoe
MPe/CTaBIEHUE KPHUBLIX HA 1JI0CKOCTH. Kpuesie bezbe neproro, BTOPOro U TpeThero
nopaakos. Muorounessl bepHiuteiina. Mutepnonsauua. Cnnaiusl, OTCEYEHUE MHO-
rOyroJibHUKOB. DTanbl oToOpaxkeHus TpexmepHbix 00bekToB. Orceuenue. [lomuro-
HajlbHble CETKH. ONpeaeneHrue BUAMMOCTU. ANTOPUTM M/1aBaOLLEro ropu3oHTa. An-



roput™ Pobeprca. Meton Z-Ovdepa. TpaccnpoBka mydeii. ANTOPHTM XyIOKHHKA.
Anroputm BapHoka. Anroputm Beiinepa-Aseprona. Meroabl ynopsijaouusanus. He-
TOUHUKK cBeTa. Huddphy3Hoe OTpakeHUE M PacCesHHbLI CBET. 3epKANLHOE OTpaKe-
Hue. MeTo/ibl 3aKpacKu CIJIONIHBIX OOBEKTOB. OJIHOTOHHAS 3aKpacka, MeTo)t [ ypo.
MeToa Dounra. TeHu u ux BuAbl. AAropuTMbL 3aTeHeHUA. CBETONPONYCKAKOWUE NO-
BEPXHOCTH. TEKCTYPHI.

Oddexrs. Buawl punwvrpos. TTonstue smueiinoro dwibrpa. Crnaxkusarime
dbunbtpel: GuabTp Iaycca. Pacluupenue aunamuyeckoro auanasoua. LIBeroBas xop-
pexuysi. HemuneitHbIe (DHTBTPEHL

Hcropus cozanns. OcHOBbI PadoThl; CO3/IaHHE KOHTEKCTA, BBIBOJ MPHMHTH-
BOB, peikumbl. [lonuronansusie Mmoaenu. [ paduueckuii konsekep. [Ipeodpasopanue
BepmH. Pabota ¢ marpuuamu. [eigepsr u a3k GLSL. Ocsewenne. Pabdota ¢ Tek-
crypamu. bydep rnybunbl. CMelunBaHue UBeTOB U npo3pauHocTs. Tenu. [TocTtobpa-
00TKa K (hUAbTPLl. AHUMALIKA.

3agava BH3yanu3aldn JaHHBIX. COcOOB! TIPEACTaBICHASA JAaHHBIX. [[puMepHl.
AJNrOpUTM BU3YaJIM3allMKA HAYUHbBIX JIAaHHLIX, bubnuorekn Buzyanuzaume, [Ipodnembl
CYIIECTBYIOUIAX CHCTEM BH3YaITH3aLIHA.

Ofuwas TPpyA0eMKOCTh JUCUMILIHHBI COCTABJIACT. 3 33UETHBHIE €JMHMILbI
(108 yacoB, B TOM 4yuMCIe NPAKTUUCCKOH MOAroTOBKY 4 yaca).

[TpoMexy TOTHBII KOHTPOJIB: 3aUeT.



1. e ocBOEHUSA AHCHHILIHHbI

Lensamu ocBocHus aucimniubbl «KoMnbloTepHas rpahuka» ABIAOTCA. OCBO-
eHIe MaTeMATHYEeCKHWX OCHOB, OCHOBHBIX TIOHATHH W aJTOPHUTMOB KOMITBIOTEPHOTH
rpadMKu; NOJiyuyeHHe NMPAKTHUECKHMX HABBIKOB Pa3padoTKW mporpaMmHoro obecrie-
YCHHA C MCMONb30BAHHA COBPCMCHHBIX rpauucCKuX OMOMUOTEK; PA3BUTUC YMCHHMIA,
TTO3BOJIAIOUINX TIPUMEHATH TONYUEHHBIE TEOPETHUECKHE W TIPaKTHUECKHE HaBBIKH
JUI  PellieHWs  3a7ad  KOMIIBIOTEPHOW rpapvKH, BO3HHKAOUIMX B  HAY4yHO-
UCCNIE0BATEALCKOH U npodeccnoHanbiei ACATEILHOCTH.

2. MecTo JMCHUILIHHBI B YYe0HOM npoiecce

Jincupmmna «KomnbloTepHas rpadmkay BKIOUEHA B 4acTh, (POPMUPYEMYHO
VYaCTHAKAMHW 00pa30oBaTeNbHBIX OTHOWEHWH yueOHoro mnana. JdwucummnmuHa «Kowm-
nblOTEPHAs rpadka» peanusyeTcsi B COOTBETCTBMM ¢ Tpebosanusmu ®I'OC BO,
OIIOII BO u Yuyebuoro miaua no nanpasiaeuuio 09.03.02 «Mudopmanuonnnie cu-
CTEMBI ¥ TEXHOTIOTHWY.

Jincupmmna «KomnbrotepHasi rpadyka» siBasieresi OCHOBOMNOJIAraroIei aJis
M3YUCHUA CHCAYIOWMUX aucuunnuH: «Ynpaeiaeuue IT-npoektamu», «MuTennekrty-
aITbHBIH aHaNW3 JaHHBIX W CTATHCTHKa», « AHANIN3 JaHHBIX MEXKIYHapOIHOW CTaTH-
CTHKM € MCMOJIb30BAHHEM MAKETOB MPUKJIAHBIX MporpamMm», « MHOroOMEpHBIE CTATH-
CTUYECKHE METOALD) U AP.

Patouas mporpamma aucuntiHE « KommistoTepHas rpadwkay 19 WHBATHIOB
M JIUL[ ¢ OFPAHUYEHHBIMHA BO3MOKHOCTSIMHM 370POBbi pa3paldarbiBAETCs WH/IMBHLY-
albHO € YYETOM OCOOCHHOCTCH NCUXO(U3MUECKOTO pa3BUTUS, HHAMBUAYAIbLHLIX
BO3MOKHOCTEN W COCTOSTHUA 3J0POBBA TAKUX O0YYaOIINXCA.

3. [lepeveHs NIAHUPYEMBIX PE3YJILTATOB 00YUeHUS MO TUCIHUILIHHE,
COOTHECEHHBbIX € MJIAHUPYEMbIMH Pe3yabTaTaMH OCBOeHMs 00pa30BaTeIbHOM
NporpaMmbl

M3yuenne manHol yueOHON IWMCIHIIIMHBI HampaBlIeHo Ha (OPMHPOBaHHWE VY
00YyUaroLIMXCs KOMIETEHIIWH, MPeJICTaBJEHHbIX B Tadnuuge 1.

4. CTpykTypa # cogep:KaHHe THCHHTLTAHBI

4.1 PacnpeaeneHue Tpya10éMKOCTH AMCUMILIMHBI 110 BUAaM padoT
Mo ceMecTpam
Obwmwas TpymoéMKOCTs THCIMTUTHHBI coctaBigeT 3 3au.ex. (108 uwacos, B ToMm
4yKCie NPaKTHYECKOH NMOAroToBKM 4 yaca), MX pacnpejiesieHue no BuaaM padort ce-
MECTpaM NpeAcTaBICHO B Tadauue 2.



TpeboBanns K pe3yibTaTaM 0CBOCHHS YUEOHOH AMCIATLIIHHBI

Tabnuua 1

IMTh aHAJIN3 JaHHbIX
C HCIIONb30BAHHEM
HMH(OPMALTHOHHBIX
TEXHONOruii B 00J1a-
CTH CEIbCKOro X034H-
CTBa, S3KOHOMHMKH,
Dyxrantepckoro yue-
Ta, CTATUCTHKH, (PH-
HAHCOB H Jp.

HOJIOT'MH TPOU3BOJCTBA MPO-
IYKLHH CeJIbCKOro Xo3siicTaa,
TEOPHI0 U METOIOJIOTHI) JTHC-
LUILTHH 3KOHOMHYECKOTO Mpo-
¢huns (skoHOMUKA, OyXranTep-
CKMIi yueT, CTaTHCTHKA, (UHAH-
Cbl U Ap.); HHQOPMALIMOHHBIE
TEXHOJIOTHH aHAJIN3a TaHHbIX;
HCTOYHHKH HH(QOpMAIIH [T
npoheCcCHOHANIBHOM AEATE b=
HOCTH

M3BOJICTBA MPOIYKLIHH
CeJIbCKOro XO35HCTBa;
TEOPHIO 1 METOJIOJIOTHED
OMCUHIUIAH 3KOHOMUYE-
ckoro npoduns (3KOHO-
MHKa, OyXranTepcKuil
y4eT, CTATUCTHKA, (puHaH-
Chl 1 71p.); UHQOPMAL[HOH-
HBIC TCXHOJIOTHH aHAJIH3a
NaHHBIX, HCTOYHUKU WH-
dbopmaunu ans npodec-

No Kon ConepsxaHne B pesynpraTe nzyueHus yueOHoN IHCITUILTHHEI 00YVYAIOIMHECs JOJIKHEL
— | xomme- |KoMmeTeHInH (U €¢| MHIUKaTOphl KOMIIETEHITHET
n/m 3HATH YMETh BIIaJICTh
TEHLMH YACTH)
1 11IKoc-2 | CriocoOHOCTE BEI- I1IKoc-2.1 3HaTh: MOAETH TIpO-|MOIENH IIpoIecca ’ - -
HOJIHSTL MHTEPALMIO | LIeCCa W MPUHLUMIBL Pa3padoTKy | npuHUHbl pa3paboTku
[POrPAMMHBIX MOIY- | MHPOPMALIMOHHBIX CHCTEM, OC-|HMH(OPMALHOHHBIX CH-
nel U KOMITOHEHT HOBHbI€ MOAXOIbl K HHTErPH-|CTE€M, OCHOBHBIE MOIXO/IbI
POBAHUIO TIPOTPAMMHBIX MOJY- | K HHTETPHPOBAHHUIO MPO-
e B HMHQOPMAIMOHHBIC CH-|TPAMMHBIX MOIYJICH B
CTEMBI UH(pOPMALIMOHHBIE CHCTE-
MBI
IIKoc-2.2 ¥YmeTb: HHTErpupo- |- HHTETPHPOBATL MOOVIU B |-
BaTb MOJYJHM B MH(POPMALMOH- uHPOPMALMOHHYIO CH-
HYID  CHUCTeMY, OTJIaKHUBaThb CTeMY,, OTJIAXKUBATD IPO-
MPOrpaMMHbIE MOTYJTH rpPaMMHBIE MOJTYJIH
[TKoc-2.3 MMeTh HaBBIKM, HH- |- - HWHTErpaLuu MOayaei B
Terpauuu Monyneit B HHGOp- HH(OPMALHOHHYIO CH-
MAalMOHHYIO CHUCTEMY, OTJIaKH CTEMY, OTJIAIKHU MPO-
MPOrpaMMHBIX MOAYJIeH rpaMMHBIX MOJYJIei
2. |IIKoc-8 |CnocoOHocts mpoBo- | [IKoc-8.1 3HaTh: OCHOBBHI T€X- | OCHOBBI TEXHOJIOTHH MPO- |- -




No Kon Conepxanue B pesynbraTe uszyueHus yuedOHOI AUCIMMIIMHEBI 00YHAIOIHECs AOJKHBbI
— | xoMme- |koMmereHInH (unu e¢| HHIHKATOPEI KOMICTEHIIHI
n/n 3HATh YMETh BIIAJETh
TeHLIHH JaCTH)

CHOHAIBHOH HesITe/IBHO-
CTH

IIKoc-8.2 VYmMers: cobupats
uHPOPMALIMIO It [TPOBEHEHMS
aHaiM3a, YCTaHaBJIMBATL IMPU-
YHHHO-CNECTBEHHBIE CBA3U
MEeXY NpHU3HAKAMH, BLIOHMPATH
U TIPHMEHITH, B TOM YHCIE C
HCIIOJIb30BAHHME COBPEMEHHBIX
HH(POPMALIMOHHBIX  TEXHOJIO-
Ui, METOIbI aHAJM3a HAHHBIX,
JIENaTh BLIBOJbI HA OCHOBE MPO-
BEIEHHOIO aHAJIW3a JAHHbIX

cobupaTe HHHOPMAIHFO 51
MPOBEICHHS AHATHA3A, VCTa-
HAB/IUBATh PUUHHHO-
CTEICTBEHHBIE CBA3ZH MEKIY
MPU3HAKAMHE, BLIOUPATh H
MPUMECHS T, B TOM YHCIEC C
HCTIONb30BAHUME COBPEMCH-
HBIX HH(OPMALMOHHBIX
TCXHOJIOTHH, MCTOAB aHATTHA-
32 JAHHBIX ACIATH BBIBOABI
HAa OCHOBE TIPOBEICHHOTO
aHAIN3a JAHHBIX

[TKoc-8.3 Bnagets: mMeTonono-
ruell MU HaBBIKAMH MPOBEICHHS
aHamM3a JAaHHBIX C HCIOJIb30-
BaHHUEM HHPOPMALMOHHBIX
TEXHOJIOTHI B 0DOJIACTH 3KOHO-
MHKH, B TOM YHCJI€ 3KOHOMHKH
CEJBbCKOTO XO035MCTBA

METOIOTOTHEH H HABBIKA-
MH IPOBCACHHS aHANH3a,
JAHHBIX C UCIIOJIb30BAHUCM
HHPOPMALIMOHHBIX TEXHO-
JOTUH B 00JaCTH SKOHO-
MHKH. B TOM YHCJIC DKOHO-
MHKH CETBCKOTO X03siCTRa




Tabmmma 2

PacnpenesieHue TPy10éMKOCTH JHCHHILTHHBI M0 BHAAM padoT 0 ceMecTpam

TpynoémMKocTh
a B 1.4. no
Bua yuebnoii padorni B?:;E;* CeMeCH M
Ne 6
O0was TpyL0EMKOCTL TUCLHIUIMHLI 110 Y4eOHOMY 111aHy 108/4 108/4
1. KonrakTnan padora: 68,25/4 68.25/4
AyautopHas pabora 68,25/4 | 68,25/4
Heryuu (/1) 34 34
npaxmuyeckue sansamus (113) 34/4 34/4
KOHMAKMHAA paboma Ha npomexcymounom koumpoie (KPA) 0,25 .25
2. Camocroarennnas padora (CPC) 39,75 39,75
CaMOCMOAMeNbHoe U3YYeHue Pasoenos, Camonoo2omoskd (Hpopadomea u
HOGMOPENUE NEKHUOHHOZ0 MAMEPUANA U MAMEPUANT VUeOHUKOS U YyueOnbIX 3075 30.75
HOCOOUH, HOOZOMOBKA K AADOPAMOPHBIM 1 APAKMUYECKUM 3AHAMUAM, KO- ’ ’
AOKEUYMAM U M.O. )
lodzomoesxa k 3auemy 9 9
Bua npoMeskyTOYHOrO KOHTPOJIS: 3auer
4.2 CoaepxaHnue TUCHHTLIHHBI
Tabmmma 3

TemaTuyeckuii niaH y4yeOHOH TUCIHILTHHBI

AyauTopuas padora | Bueayauro
HanmMeHOBAaHHE Pa3le/IOB H TEM pHasi
. Beero
AHCIHILTHH (VKPYITHEHHO ) pa6ota CP
J n3/* | IKP/*
Pasnen 1. Beenenue B KOMITBIOTEPHYHO 44/2 14 142 16
rpapuky
Paa,tler 2. OCHOBHbBIE aNTOPUTMBI KOMIBI)- 12 10 10 12
TepHOii rpadukn
Paznen 3. O0padoTka u300pakeHui 31,75/2 10 10/2 11,75
KonraxThas paboTa Ha NPOMEKYTOUHOM
koHTpose (KPA) U9 2
Hroro mo gucHHIINHE 108/4 34 34/4 0,25 39,75

Pasznen 1. Beeaenue B KOMOLIOTEPHYIO IPauKy

HcTopusa pazButua KoMnbloTepHoi rpaduku. O6aacTu npUMEHEHUs KOMIIBIO-
TepHo# rpadukn. [Ipumepsr ncromp3oBanana. CTpykTypa niporpaMmel. [ padwaeckmit

KOHBEHep. AnnapaTHbie CPe/ICTBA KOMITBIOTEPHOM rpaduKy.

OCHOBHBIC MOHATHA PACTPOBOM U BekTOpHOH rpaduku. JlocTouHcTBa U HEeno-
CTAaTKH Pa3HbIX CrMOco0OB mpeacTaBlieHuss H300pakeHwil. [lapameTpsl pacTpOBBIX
n300pakeHnd: paspemeHue, rryouHa nsera. CBeT W 1BeT: (PU3NUYECKHE OCHOBHI.




Bocnpusitie cBETOBOrO MOTOKA TNIa30M YesloBeka. XapaKTepUCTHKH LBETA: IPKOCTH,
CBETJIOCTh, TOH, HACHIILEHHOCTh. OCHOBHBIE 1BETOBBIE MOJICJIM W LBETOBLIE MPO-
CTpPaHCTBA.

Cucremsl koopauHat. AddunHbie npeodpa30BaHMs MJIOCKOCTH, MACIITA0UPO-
BaHUE, OTPAKCHUE, NOBOPOT, MepeHoc, caBur. Matpuiibl npeodpazoBanuid. OaHo-
ponHble KoopAWHATHL. [IpaBOCTOPOHHSSA W IEBOCTOPOHHAS CHCTEMBI KOOPIHHAT.
[Tnockoctr u npsmbie. AdQdunHbie npeodpa3oBaHus MPOCTPAHCTBA. KBaTEPHUOHBI.
Onnopoansic koopauHatel. [loBepxuoctu. Tpuanrynauus: nuarpamma Boponoro u
anroput™ [emnone. [Ipoektuposanune. Buasl mpoekuwii. OpToroHaabsHOE W MEPCIICK-
THBHOE MPOECKTUPOBAHKE

Pazngen 2. OcHoBHBIE aJITOPUTMBI KOMIILIOTEPHOIT TpaduKH

[lonatue pacrepuzannn. CBA3HOCTh MHKceNeH. PacTpoBoe npeacTtapieHne oT-
peska. Anroputm bpesenxeiima. PactpoBoe npeacrasiieHue OKpPYyKHOCTH. PacTposoe
MPEACTABICHUE KpUBBIX HA MockocTU. Kpusbie be3be nepBoro, BTOpOro U TPETLErO
nopsaakos. Muorounens! bepumreitna. Matepnonsaunsa. Crmaiael. OTcedeHHe MHO-
rOYrOJIbHHKOB, DJTanbl OTOOpakeHUs TpexMepHbIX 00bekToB. Otceuenue. [lonuro-
HallbHBIE CeTKH. OTipeaeneHne BUANMOCTH. AJITOPUTM TIJIaBAIOMIETO TOPH30HTA. All-
roput™m PobGeprca. Meroy Z-Oydepa. TpaccupoBka nyueid. ANroput™m XyJ0KHHUKA.
Anroputm Baphoka. Anroputm Beiinepa-Aseptona. Metoasl ynopanouusanus. Hc-
TOUHWKN cBeTa. ndpy3Hoe oTpakeHHe W PACCeSTHHBIN CBET. 3epKalbHOE OTpake-
Hue. MeTo/ipl 3aKpacKH CIUIONIHBIX OOBEKTOB: OJIHOTOHHAs 3akpacka, meton ['ypo.
meroa ®oura. Tenu u ux Buabl. AAropuTMbl 3aTeHeHuA. CBETOMPOMYCKAOIIUE MO-
BEPXHOCTH. TEKCTYPHI.

Pasznen 3. O6pabdoTka uzoopakenuii

O¢pdextrr. Buasl dunstpos. Ilouatue nunekinoro ¢unsrpa. Criakuparoiiue
$umeTper: huaeTp ["aycca. Pacimmperne quAHaMudecKkoro muarnazoHa. LleToBas xop-
pexums. HenvHelinbie QuiibTpsi.

HcTtopua cozganusa. OcHOBBL padOThl: CO3AAHUE KOHTEKCTA, BbIBOJ MPUMUTH-
BOB, pexkuMbl. [lommronansusie moaenu. ['paduueckuii kouseiiep. [IpeodOpazosanue
BepmuH. Pabora ¢ matpuuamu. [leiaepsr u s3sik GLSL. Ocgewenne. Padora ¢ Tek-
crypamu. bydep rnyOunbl. CMennBanue 1BeTOB W npo3paunocts. Tenu. [TocTtoOpa-
0oTKa ¥ GUILTPLI. AHUMALIUA.

3agaua BM3yanu3aiid JaHHBIX. CiocoOsl TIpeacTaBieHua JaHHBIX. [Ipumepsr.
ANTOPUTM BU3YaJIM3allMA HAYUHBIX JAaHHBIX. buOnuorexu susyanusaiuu. [Ipodiemsi
CYLLECTBYIOIIUX CUCTEM BU3YalU3aLUU.

4.3 llpakTHuecKue 3aHATUS

Tabnuua 4
CoaepxaHne NpaKTHYECKHX 3aHSITHI M KOHTPOJIbHBIE MEPONIPHUSTHSI
Bug
Ne Ne u HA3BAHME NPAKRTHYECKHX S UpMIBYEMAIE | EORIDOJGHO F KO E
Ne pazpena o KOMIIETEHIIHH ro BO
n/m 3aHATHE
(uHAMKATOPBI) | MEpONpHAT | 4acoB
Hs
1 Pazaen 1. Beeae- INpaxTuueckas padora Nel. Beene- IMKoc-2.1 Bonpocet 2
HHE B KOMIIBIOTEP- | HHE B KOMIBIOTEPHYIO rpauky. ITKoc-2.2 A5 00CyK-




Bug
Ne Ne u HA3BAHHE MPAKTHYECKHX LTSGR L
o Ne pazpena e KOMIETEHIHH ro BO
(MHAHKATOpPBI) | MEpONpPHAT | 4acoB
HHA
HYI0 rpaduky Ocnosnsic nonsitust. Mcropus pas- IMKoc-2.3 JCHMS
BHTHSL. I1TKoc-8.1
IMKoc-8.2
I1Koc-8.3
[MpaxTuueckas padora Ne2. Pacr- IMKoc-2.1 6
poBas u BekTopHas rpaduxka. Lipe- ITKoc-2.2
Ta. IMKoc-2.3 3amura pa-
I1Koc-8.1 dot
ITKoc-8.2
I1Koc-8.3
IMpaxruuccras padora Ne3, Jipy- IMKoc-2.1 6/2
MEpHas U TpexMepHas rpaduka. I1Koc-2.2
[MKoc-2.3 3awura pa-
ITKoc-8.1 oot
ITKoc-8.2
IMKoc-8.3
2 Pazacn 2. Ochos- IMpaxruucckas padora Ned. Anro- IMKoc-2.1 6
HEIE ATTOPHTMEI PHTMBI H300paXKEHHS TPEXMEPHBIX ITKoc-2.2
KOMIbIOTCPHOH 00BEKTOB. ITKoc-2.3 3amuTa pa-
rpahrKH IMKoc-8.1 oor
ITKoc-8.2
IMKoc-8.3
TIpaxtuueckas pabora Ne5. Anro- ITKoc-2.1 4
PUTMBI 3AKPACKH, [MKoc-2.2
[MKoc-2.3 3awura pa-
[MKoc-8.1 oot
IKoc-8.2
IMKoc-8.3
3 Pazaca 3. OGpa- TIpaxTuucckas paGora Ne6. Oopa- ITKoc-2.1 2
Gorka uzobpaske- Oorka nzodpaXkcHUH [MKoc-2.2
HHH [MTKoc-2.3 3amura pa-
ITKoc-8.1 oot
[MKoc-8.2
I1Koc-8.3
IpakTaaeckas padora No7. Buzya- I1Koc-2.1 8/2
AU3ALMS PE3VILTATOB HAYUHBIX IMTKoc-2.2
BBIYHCIICHH T IMKo¢-2.3 3ammuTa pa-
I1Koc-8.1 oot
IMKoc-8.2
I1Koc-8.3
Tabnuna 5
Hepe'—IEHb BOIPOCOB /Ui CAMOCTOSTC/JIBHOI'0 H3YHCHHUH JJHCHHILIHHBI
Ne T IlepeyeHs paccMATPHBAEMBIX BOIIPOCOB 115
n/n CAMOCTOSITE/IbHOI'0 H3Y4EeHHH

Paznen 1. Beeacaue B
KOMIIBIOTCPHYIO Tpaduky

9.1; IMKoc-9.1)

OCHOBHBIE MOHATUSI KOMMBKOTEPHOIT rpaduku. PacTporas u Bek-
TopHas rpaduka. JsymepHas u Tpexmepnas rpaduxa [TKoc-2
(ITKoc-2.1; ITKoc-2.2; [1IKoc-2.3); [IKoc-9 (ITKoc-9.1; IIKoc-




Ne TMepeueHs paccMaTpHBaEMBbIX BOMPOCOB /LIS
Ne pazaena u Temsl p b pHE: p

n/n CAMOCTOSITeJIbHOT0 H3Y'1eHHS
2. | Paspen 2. OcHoBHeie amro- | Pactepusaums. Airopurmbl pacrepuszanuu. Jranbl 0TOOpaeHus
PUTMBI KOMITBIOTEPHOMH TPEXMEPHBIX 00BEKTOB. Anroputmsl 3aTemHeHus. [TKoc-2
rpaduKy (ITKoc-2.1; TTKoc-2.2; TTKoc-2.3); TTKoc-9 (ITKoc-9.1; TTKoc-
9.1; IIKoc-9.1)
3 Paznmen 3. Obpabotxka Dddexter. @unnTpel. Llelineps: u s3eik GLSL. Busyanusarus
n300paskCcHUH mauHbIX. [1IKoc-2 (11Koc-2.1; I1Koc-2.2; [1Koc-2.3); [IKoc-9

(ITKoc-9.1; ITKoc-9. 1; [TKoc-9.1)

5. O6pa3zoBaTeibHBIE TEXHOJIOTHHI

Tabauna 6
IlpuMeHeHne AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHid

Ne HaumeHoBaHHE HCTIOIB3YEMbIX AKTHBHBIX H HH-
Tema u popma 3anaTus =
n/n TePAKTHBHBIX 00pA30BATENIbHBIX TEXHOJIOI HIi
1 Pasaca 1. Beenenne B kommetotep- | JI Jlexums ¢ OmmMORAME
HYI0 rpaduky
2 Pazzen 2. OCHOBHBIC A1TOPHTMBI a Jlexuus ¢ ommdKaMu
KOMIbHOTCPHOH rpaduku
3 Pasaen 3. O6paboTka usobpaskenuii | J1 Jlexups ¢ ommbKaMu

6. Texymmii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHASA ATTECTALMS 110
UTOramM OCBOEHHS JUCLUIMNIHHBI

6.1. TunoBbIe KOHTPOJIBLHBIC 3aJaHHAS HJIH HHbIE MATEPHAJIbI, HE0OX0AUMBIE
AJ1S1 OLIEHKH 3HAHMIi, yMeHHii M HABBIKOB U (UJIH) ONBITA 1eSITeJIbHOCTH

IIpuMepHblii nepeyeHb BONPOCOB K 3a4eTy
1. PacTpoBbic U BEKTOPHBIC H300pasKCHUA.
2. Cer ¥ uBeT. XapakTepHUCTHKH 1BeTa. [[BETOBBIE MOJETH.
3. AddunHbie mpeodpasoBaHMs HA MIOCKOCTH M B MPOCTpaHcTBe. Marpuiisl npeoo-
Pa30OBaHUMN.
4. TIpoexkmms. Buasl npoekinid. [TonyueHre npoeKiyii ¢ NOMOIIBK MATPHUHBIX TIPe-
00pa3OBaHHUH.
5. Kearepnuon.
6. TToeepxHoctu. TpuaHrysiusi.
7. AArOpUTMBL PACTEPU3ALIUU KPUBBIX.
8. ANTOpUTMBI OTIpeaeNieHus 00IacTe BUANMOCTH.
9. Tpaccuposka nyueid. [TocTpoeHre W300paKeHU ¢ MOMOIIBI 00PaTHOM TpaccH-
POBKH JIyUei.
10. Cger, oTpakeHus1, IPO3PAYHOCTh, TCHH.



11. AMTOpUTMBI 3aKpacKy.

12, OcobeHHocTH U nporpaMmHas apxutekTypa oubdauorekn OpenGL.

13. YcTpolicTBO CoBpeMeHHbIX rpaduueckux npoueccopos. I paduueckuii koupekep.
Hepapxus npeodpaszosannii B OpenGL.

14. 3apauu Buzyanusaimu. [lousTue o HayyHoH BU3yanu3aliiu.

IMpumep mpakTHYECKHAX padoT

IpakTnueckas patora Nel. BBegenune B komnbioTepHyo rpacguxky. OcHOBHbIE
nouaTHsi. Ucropusa pazsurns.

Llenb: ocBOCHHWE OCHOBHBIX TIOHSTHH KOMTIBIOTEPHOH TpadvKH.

Tpebdyercsi: cOCTaBUTH NI0CCAPHA MO OCHOBHBIM MOHSATHSIM KOMITBIOTEPHOM rpadu-
K1 N0 BBOJHOM NEKUMH.

IpakTuueckas padora Ne2, PacTposas u BekTopHas rpajguxa. Liera.

Llenn: oceoeHHWe pabOTHI ¢ PacTPOBO W BEKTOPHOH Tpadwkoi

Tpebyercsi: 3arpy3uTh Gaiisl ¢ PUCYHKOM, COXPAHHUTh B PACTPOBOM W BEKTOPHOM BH-
A€, CPABHUTL MOJYUMBLUMECS PE3YAbTaTbl, OMNUCATL MIIOCH U MUHYChI UCMIOJL30BA-
HHAA TOTO WM WHOTO hopMarta, omrcaTh cepbl TPpUMEHEHNS. 3arpy3nuTh HOBBIH datin
C uepHo-0eNibiM PHUCYHKOM, MoAo0paTh 1BeTa /i €ro PacKpallluBaHHs, BOCMO/Ib30-
BaThCA OHNIANH-CEPBUCAMU MO NOAGOPY LUBETOB, CPABHUTL CO CBOUM PELICHUEM.

IHpakTunueckas padora Ne3. /IBymepHas u TpexmepHas rpaduxa

Hean: ocBoeHue padOThI ¢ ABYMEPHLIMU U TPEXMEPHLIMU (DUr'YPaMM.

Tpebyercs: HApWCOBATH Pa3TNUHBIE TEOMETPWUECKHE (WTYpPEI B ABYMEPHOM W
TPEXMEPHOM MPOCTPAHCTBE, OMWCATHL NPUHIMIB NOCTPOEHHKs, Paspaborars Moaeb
(HanpuMep MAaH KOMHATbl) B IBYMCPHOM MPOCTPAHCTBE, 4 3aTCM NepeaaTth coceay
Mo mapre, uToObl OH MO ABYMEPHOMY IJIaHY MOMbITAJICA COCTABUTH TPEXMEPHbIA Ma-
keT. [lpoaHanu3npoBaTh pe3yabTaThl (HACKOIBKO MOAPOOHBIM OBITT ABYMEPHBIH MITAH,
Kakue ObIJIM HEOCTATKH, UTO HYKHO JIopadoTaTh H T.1.).

MpaxkTuueckas padora Ned, AropurMbl H300paskeHus TPEXMEPHBIX 00bLEKTOB.
Ienb: OCBOEHME CTYJIEHTAMH MMOCTPOSHMSI TPEXMEPHBIX W300PAXKEHMH, YUMTHIBAsI
ANTOPUTMbI NOCTPOCHUA.

TpedyeTcss: HCTONB3YS TPEXMEPHYIO MOJENb W3 TIPSABIAYIIEH 32134, IPOaHAITH3H-
POBaTh €€ HA COOTBETCTBHE ANITOPUTMAM NIOCTPOEHHUS, VICpaBUTh HEJOCTATKK C yue-
TOM BBLISBJICHHLIX HECOOTBETCTBUIH.

IHpakTuueckas padora NeS, AJIropuT™Mbl 3aKpacKu.

Heab: ocBocHUE CTYACHTAMU AATOPUTMOB 3aKPacKu W300paKeHUi/Moaenei.
Tpebyercs: iepeBecTr MOACTH W3 TIPEABIAYIIEH 3a1aud B LUBETHOH B, UCTTOB3YSA
AJITOPUTMbI 3aKPACKH.,

IpaxkTuueckasn padora Ne6, OGpadoTka H300paKeHHi
Llenb: 0CBOECHUE CTYAECHTAMU CNOCOO0B 00PadOTKH U300paAKEHUH.



Tpedyetcsi: cTymeHTaM BeImaetcs ororpadmda ¢ gedeKTaMu, KOTOPBIe HEOOXOINMMO
MCPABHTH, TIOCPEACTBOM 00padoTkKn u300pakeHus B OTOLIONE,

IlpakTuyeckas padora Ne7. Busyaausauus pe3yJibTATOB HAYYHbIX BbIYHCAEHMil
Hean: ocBOCHUE CTYACHTAMM MPUHLMUNOB BU3YANU3ALMU PE3YILTATOB UCCICI0BA-
HUS.

Tpedyerca: cryaeHTaMm HE00XOJMMO TIPOBECTH HCCIIENOBAHUE Ha JIHOOYIO Temy
(HanpuMmep, COLMONIOrMYECKU ONMpoc), NOCIe Yero MpeACTaBUTh Cro Pe3yabTaThl B
BHIE MHpoTpadKn.

Bonpocsl K 3amiuTe NpakTHYECKAX padoT
Paszjen 1. Beejenue B KOMNBIOTEPHYH IpaduKy
1. PacTpoBbie M BEKTOPHBIE H300pakKeHHUs!.
2. CBeT W UBeT. XapakTECPUCTUKK LUBETA. LIBETOBbIC MOACM.
3. Addwarre Mpeodpa3oBaHUA Ha TNTOCKOCTH W B IPOCTPaHCTBe. MaTpHIIer mpeod-
paz0oBaHMH,
4. [Tpoexuws. Buasr mpoekunii. [lomyueHne MpoeKni ¢ MOMOIIBIO MATPHUIHBIX TIpe-
00OpazoBaHUH.
Pazgen 2. OcHoBHBIC aaTropuTMBI KOMNIBIOTEPHOI Tpadpukn MeToabl H HHCTPY-
MEHTHI NOJAIr0TOBKH JAHHDLIX.
5. KparepHuoH.
6. [loepxHoctu. Tpuanryaauua.
7. ANTOPHUTMBI PacTEPHIAMAN KPUBBIX.
8. AJroputmel onpeaeseHus 061acTeil BUIMMOCTH.
9. TpaccupoBka nyueil. [loctpoenue u3o0paxkeHuil ¢ nomoLbo 00paTHoi Tpaccu-
POBKH JTyUei.
Pa3zaen 3. O6padoTka n3o0pakenui
11. ANropuTMbl 3aKpacku.
12. OcobGeHHocTu U porpaMMHas apxutekTypa oubaunorekun OpenGL.
13. YeTpolcTBO coBpeMEHHBIX Tpadutecknx poteccopoB. [ padudecknii koHBeliep.
Hepapxus npeodpaszosannii B OpenGL.
14. 3apaun Buzyanusauuu. [louaTue o HayuHOH BU3yanu3aluu.

60.2. Onucanue nokasarenei M KPpUTEPUEB KOHTPOJIH YCNEBAEMOCTH,
OTIFICAHHE IIKAJ OLCHHWBAHHS

Texymwit KOHTPOITE 3HAHHIT, YMEHWH W HABBIKOB MPOBOANTCS B popMe 3amIuT
HWHIHWBHAYAJIbHBIX 3a444, BBINOJIHACMbBIX KAXKJbIM CTYACHTOM Hd I[PAKTHUYCCKHX 3a-
HATAAX. JINKBAIAUNS CTYAEHTAMH TEKYIINX 3a00IKEHHOCTEH MPOU3BOIUTCA TAK/KE B
chopme BBIMOJIIHEHUS WHAWBWAYAJIbHOW 33a/1auM 110 COOTBETCTRYIONIEH T€Me U /1ajib-
HCHIICH ¢¢ 3aluThl MPenojapaTeo Kadeaphl.

MakcuManbHaA OlLleHKA 3a BBITIOTHEHHE KaxkaAoW padoTel coctaeader |10 Gannos.
3anepKa BHIMOJIHEHUS WHAWBUIYATIBHOTO MPAKTHYECKOrO 3aaHusl HA OJHY HEAeN



mrpadyercs ogHuM OGanmoM. KpuTepun OLIEHKHW BBITIOMTHEHHBIX palboT TPUBEIEHBI B
TabnuiEe;

Onenka Kpurepuu oueHnpanus
OLICHKY «OTJIHYHO» 3aCIy’KHBACT CTYACHT, BLITONHHUBIINI MPaKTHIC-
«10» CKY10 paboTy NOJHOCTBIO, B paboTe KOPPEKTHO NPHMEHEHDbI CTATHCTH-
(ornuuno) 4yecKHue MeToabl, HeT ownbok B pacderax, caenaunl riyOoKHe BLIBOILI.

CTyneHT Aan NonHbIe OTBETHI HA BCE 33/1aHHbIE BOTIPOCHI MO padoTe,
Henocratkos no oopmaenno padoTel He HMEETCS,
OLIEHKY «X0POIN0» 33aCNYKHBAET CTYIEHT, BbIMONHHBLIHI MPaKTHYeE-
«8-9» CKYIO paDOTy MOJHOCTHKY, HMEKOTCA HEAOUETHl B NPUMEHEHHH CTaTH-
(xopoto}) CTHYECKHX METOMAOB, MIPOBCACHHOM aHAJIN3€ U IIOIYYCHHBIX BEHIBOOAX.
CTyneHT man BepHBIC OTEETHI HA BCE 3alaHHEIC BOIPOCH IO padoTe.
Henocrarkos no odopmiennio padorel He HMEeTCs .
OLICHKY «YA0BJIETBOPHTEIbHO» 3aCIY;KUBACT CTYICHT, BHITONHUBIIHI
«6-7» (ynosne- | NPaKkTHYECKy1o padoTy MOJHOCTBIO, HO HMEIOTCSH CYILEeCTBEHHBIE HEl0-
TBOPHTEJILHO) 4eTbl B IPHMEHEHHH OTIENBHbLIX CTATUCTHYECKHX METOLOB U NOJY1eH-
HbIX BbIROAAX. CTYAEHT Jan BepHbIE OTBETHI HE Ha Bce Bompockl. TTo
oopMIeHIO paboThl MMEKOTCS HEAOCTATKU,
OLICHKY «HEYAOBJETBOPHTEIbLHO» 3aCIY:KHBACT CTYICHT, BHIIOJIHHUE-
«1-5» (neynosne- | WA TPAKTHUCCKYKD padOTy HE MO CBOEMY BAPUAHTY HJIHU ¢ TPYOCHIIN-
TBOPUTEJBHO) MH HAapyLIEHHUAMH NPUMCHECHHA METOIOB H IOCICIOBATENBHOCTH aHa-
JIU3a.

MToroBas OlleHKAa YUMTHIBAET Pe3yJbTATHI PEHTHHTOBON CHCTEMBI KOHTPOIS
3HaHui (Bknaa 80%), pesynbrarhl nekiuil ¢ ommdkamu (Bkiaaa 20%) Kpurepuu Bbi-
CTABJICHUA OLCHOK MO CUCTEME:

0-59 % oT MaKCUMaJIbHOrO KOJIMYECTBA OANIOB — «HE3AUTEHOR,

60 u 6onee Yo— «3auTCHOY.

7. YuebHo-MeTOAHYECKOE H HH(POPMALNOHHOE 00ecTieYeHHe TUCHHILTHHBI

7.10cHoBHas1 THTEpATYpa

1. Anaesa, T. FO. KomnbrorepHas rpadwmka : yuedHo-MeTo inueckoe nocooune / T.
IO. Anaeca. — noc. Kapasaeso : KI'CXA, 2020. — 66 ¢.— Teker : onek-
TpouHb# //  Jlane : anexTpoHHO-OmOmWoTewHas cwcremMa. — URL:
https://e.lanbook.com/book/171670 (nara odpaiuenus: 24.09.2022), — Pexum
AOCTYNA; AJ1s aBTOPU3. MOJIL30BATECH.

2. bopeckoB, A. B. OcHOBBHI KOMMBIOTEPHONW Tpadwkw ;| yUeOHNK W TPAKTHKYM
ans Bysos/ A, B. bopeckos, E.B.Ilukun. — Mockea: H3zgarenscTro
[Opaiit, 2022, — 219c¢. — (Bbicuee oOpazopanue). — ISBN 978-5-534-
13196-3. — Texker : amektponnsi#t // ObpasosatenpHas mimatdopma HOpaiiT
[caiiT]. — URL: https://urait.ru/bcode/489497 (nata obpaiucuua: 24.09.2022).

3. Peicaepa, C. ®. KommeroTepras rpadmka | yueGroe mocodme / C. @. Pricaesa,
B. O. Kapnenko ; cocrasutenn C. @. Pricaesa, B. O. Kapnenko. — Kemepogo
- KemI'MK, 2021. — 79 ¢. — ISBN 978-5-8154-0626-1. — TekcT . 3A€KTPOH-
Hel#i /' Jlamp  :  snexTponHo-OmOnmwoTewnas  cucremMa. —  URL:



https://e.lanbook.com/book/250709 (aara obpamenus: 24.09.2022). — Pexnm
JIOCTYNA: /ISl aBTOPHU3. NOJIB30BATEIIEH.

4. Yepubiwen, C. A. OcuoBbl oporpammupoBanus na Python : yuebuoe nocodue
st By3os/ C. A. Uepnsiiie. — Mocksa : M3narensctso FOpaiit, 2022, —
286 ¢. — (Bobicwee oOpazosanue). — ISBN 978-5-534-14350-8. — Teker
smekTporHbit  //  OOpasosatensHas mmatdopma HOpaiit  [calit]. —
URL: https://urait.ru/bcode/496893 (nara obpaiuenus: 24.09.2022).

7.2 JomostTHUTETBHAS THTEpaTypa

I. HnxenepHas W KOMITbIOTepHAs rpadwka | yueOHWK W TMPaKTHKYM IUIS BY30B /
P.P. Anamoa [u ap.]: mnox obumed penakuuei P, P. AHamogoi,
C. A, Jleonosoii, H. B. IlwenuunoBoii, — Mocksa : HMzgarensctBo IOpaiir,
2022, — 246 ¢. — (Bwicinee obpasosanue). — ISBN 978-5-9916-8262-6.
Teker : nnextponubiii // OOpaszoparenbHas nnatgopma lOpalt [caiit]. —
URL: https://urait.ru/bcode/498879 (mara obpamenns: 24.09.2022).

2. Komnbrorepuas rpadmka: Ipakrukym ; yuebHoe nocodue / P. T'. bondaxkos, T
B. I'opbaros, A. B. Cunuupin, A. A. Adpamor. — Mockea : PTY MUPDA,
2020. — 133 ¢. — Tekcr : anexTpoHHbIH // JIaHb : AMEKTPOHHO-OHONMHOTETHAS
cuctema. — URL: https://e.lanbook.com/book/163908 (nata oGpatienus:
24.09.2022). — Pexum aoctyna: Ans aBTOpU3. MONAL30BATENCH.

3. Murtnnaa, O. A. S3BIKH TIPOTPaAaMMHPOBAHWA 1A CTAaTHCTHUECKOH 00padoTKH
naHHbiX (R) : yueOHoe nocobue / O. A. MutnHa. — Mocksa ; PTY MHUPOA,
2020, — 191 ¢. — Teker : snexTpoHsbiii // Jlanb ;| aneKTpoHHO-0UONMOTECUHAA
cuctema. — URL: https://e.lanbook.com/book/163912 (mata obpamenwns:
25.12.2022). — Pexxum jocTyna: /uisi aBTOPH3. MOJb30BATENEH.

8. llepeueHnb pecypcoB HHPOPMALHOHHO-TEAEKOMMYHHKALHOHHOI CeTH
«MHTepHeT», HEOOX0AUMBIX A/151 0CBOEHUS AHCUHIIHHBI

1. Azwik mporpamMupoanng Python. URL: https://www . python.org/(oTkpeITerii 10-
CTYyI)

2. Amnakouga. URL: https://www.anaconda.com/distribution/(oTKpbITbIH AOCTY)

3. Odwmmmanersrii caiit Pocctata. URL: http://www.gks.ri/ (OTKpBITEIF ZOCTY™)

4. Odmumanshubiii caiit IlentpansHoro banka Poccun. URL: http://www cbr.ru (oT-
KPbIThIH A0CTYN)




9. IlepeueHs MPOrpPaMMHOIro odecneueHust

Tadnuua 9
[lepevens nporpaMMHOro odecrevueHus!
HanmeHoBaHue To
Ne % Haumenosauue Tun A
pasgena ydeOHOMH ABTOp paspa-
n/n NpPOrpaMmbl | IPOrpamMMmbl
AUCIUILIHHBI 60TKH
Pazzen 1. BRegeHHE B KOMIIBIOTEPHYIO
rpadmky Anaconda, Anaconda
1 [p: ) N MS Office . : 2019,
asgen 2. OCHOBHBIC ATOPUTMBI KOM- pacuéTHast Enterprise, 2016
MBHTCPHOH rpadukn Microsofi
Paszmen 3. O6paborka usobpaxeHui

10. Omcanne MaTepHaJIbHO-TEXHHYICCKOH 0a3bl, HE00X0TUMOI 1151
OCYILIECTRJIEHUS 00PA30BATE/ILHOIO MPOIECCA M0 THCHUILIMHE

Tabmuma 10

CBeaenus 00 o0ecrne4yeHHOCTH CNEHATU3UPOBAHHBIMH AYIUTOPUSMH,
KaOnHeTaMH, J1a00paToOpUsIMHI

HaumeHOBAHHE CIEUHAILHBIX MOMEIE-
HHI1 4 IOMeLIeHHH 11 CAMOCTOSTe b~
HOIi padoTbl (Ne yuedHOro Kopmyca, No

AYAUTOPHH)

OCHRIHCHHOCTB CHeNHAJbHBIX MOMEHeHHH H mo-

MelIeHHi 1Jisl cCaMOCTOSTeIbHOI padoThl

1

2

yueOnas ayoumopus 018 npoeeoeHUs SaHSMUL lex-
YHOHKOZO Muna, yuebHas avoumopus O epyinno-
BBIX U UHOUBUOVAILIBIX KONCY.ALMAY i, VieOnas
ayoumopus 018 MEeKVIe20 KORMPOIS 1 RPOMeNCy-
moyunon ammecmayuu (28 yuebuvtii kopnyc, 102
ave.)

8.

9

10. Cron ay puropHsiit 20 1.

11. Cron pnst npenogasarenst 1 wir.

12. Crya 2 wr.

13. Nocka mapkepHad | miT.

14, TpuOyHa HamomeHad | mr. (63 nHB. No)

. Ornerymmrens nopomkoserid 1 mr. (MuB. Ne5359527)

JxpaH ¢ anekrponpusogom 1 wr. (Mus. Ne558771/2)
[poekrop 1 wr. (6e3 uxe. No) — npuodperasncs He 3a cuer
CpPeacTB BY3a

Banpanoycroiuussiit wkad 1 wr. (Mue. Ne558850/7)
Cucremubiit 0ok iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R ¢ monuropoM | mt. (MuB. Ne338777/9)

Creng «Ceprees Cepreit Crenanosuy 1910-1999%» 1 .
(MuB.Ne591013/25)

[loasecHoe kpeniaeHue K oraerywnrento 1 wr. (Mus. Ne
559528)

Kamrozu 2w, (Mue. Nel1107-221225, Mas. Nel107-221225)
Jlaska 20 wr.

VyHeOHas ayoumopus Qs RPOKEOEHIU JaUAMUL ce-
MUHAPCKO20 WU, yueOHas ayoumopmis o 2pyi-
ROBRIX i UHOUGUOYAIBHBIX KOHCYAbIMAYHH, Yiehnas
AVOUmOPUS OI8 MEKVIE20 KOHINPOIS il HPOMENCV-
MOYHOH AIMECAYU, ROMEWENHE Ol CAMOCOS-
medpHol pabomul (24 yuetuiii kopnye, 302 avo.)

L.

Cucremnbrit 010k Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 wir, (Mue.NoG(0 1997,
HMup Ne60 1998, Mue.Nev01999, Mus Ne602000,

HMue Ne602001, Mue.Ne602002, Mus.Ne602003,

HMup Ne602004, Mur.No602005, Mus.Ne6020006)
Monurop 10 . (0¢3 uHB, No) - mpuOOPCTATHCE HE 32 CUCT
CPCACTB BY3a

[Mxad 2 wr, (Mus.Ne594166, UuB Ne5394167)

Tymba 1 mr, (Mue Ne394168)

[MoasecHoe kpemacHue K oruerymuteao 1 mr. (Mus. Ne
559528)

Ornerymmrens nopomkosbiii | mr. (MuB. No5359527)
Kamosu 1 wr. (MEB.Ne551557)

Jlocka MATHUTHO-MapkepHas | mr.




9. Croa5 mr.

10. C10a1 koMnbOTCPHBIH 12 1T,
11, Ctv1 odmcHblit 21 1T,

12, Ceiidy 1 wir, (5¢3 MuB Nv),

CryACHUCCKOT O0ICKUTHT KoMHaThI A4 ¢aMONOAroTOBKH

LIHBb nvenw H .M. Xenesnosa YwraneHslit 2an

11. MeToanueckne peKOMEHIAAH CTYAEHTAM M0 0CBOCHUIO AHCIHTLTHHBI

[TpucTymnas k M3yUEeHHIO IHCHATUTHHEI «KoMmetoTepHas rpadwkay, cTyaeHTHI
JIOJIKHBI O3HAKOMMTBCS ¢ YUeOHOM nporpamMmoi, yuyeOHOH, HAydyHOHW M METO/Mue-
CKOH nuTepaTypoi, uMmeloweica B oudbnuoteke PIAY-MCXA um. K.A. Tumupsasesa,
TTOJYYUTE B OMONTHOTEKE PEKOMEHIOBAHHBIE YUCOHHKH W yIeOHO-METOANUECKHE TTO-
cobus, 3aBECTH HOBYKO Te€Tpa/lb AJsl paboThl C MEPBOMCTOUHHUKAMMU.

[Ipeanonaraercs, 4TO CTYACHT BBLINOJHACT MPAKTUUCCKOE 330aHME B AyJUTO-
pyM, 1oMa oQOPMIISIET M TOTOBUTCS 110 TEOPETUUECKAM BOMPOCAM K 3alure padoTsl
Ha CIEeAYIOWEM 3aHATHH.

Buabl u gopMbl 0TPad0OTKHU NPONyLIEeHHbIX 3aHATHIT

CTyOeHT, MpONYCTHBIINH 3aHATHS 0053aH CAMOCTOATETBHO BBIMIOTHATE COO0-
leHHe (TPE3EHTAIMID), PACCMOTPEHHYIO HA NPAKTHUECKOM 3aHSITHH U MOANOTOBHT b-
€4 MO KOHTPOJIbHBLIM BOOPOCAM K 3alUMTE padOThl B pAMKaX 4acOB KOHCYJbTaLlMH,

12. MeToauueckue pPeKOMeHAAl NN TNTPENOJAABATC/IAM 10 Opralunui3alun oﬁyqeﬂuﬂ
Mo JTHCOHILTHHE

KoMnjigkcHOe OCBOGHHE CTYASHTAaMM YUEOHOH Aucuminindbel «KoMneroTepHas
rpadguka» MpeanoiaracT N3yIeHNe PeKOMEHIYeMOH yaeOHO-MeTOIHIECKOH JTHTEpa-
TYPbl, MOATOTOBKY K NMPAKTUYECKMM 3aHATHSAM, CAMOCTOSTENbHYIO padOTy MpH Bbl-
[OAHEHUN NPAKTUUYSCKUX 3aAaHUi, JOMALUIHUX 3a0aHuii.

Ha mepBoM 3aHATHYN MpenoaaBaTeNb 3aKpeTUIAeT 32 KAKIBIM CTYICHTOM HOMED
BapUAHTA /ISl BBITIOJIHEHWS WHIHUBH/YAJIbHBIX PadOT (KaK NPaBWUJIO, HOMED BapuaHTa
COOTBCTCTBYCT MOPSAKOBOMY HOMEPY CTYACHTA B KypHane npenoaasatens). llo
KKIO0W WHANBMAyaTbHOH paboTe mommkHa OBITH TTOCTaBIEHA OUEHKa Mo (akTy ee
3QlUTHI. 3aIUTY PEKOMEH/1YETCs NMPOBO/IHTL HA CJIEYIOUIEM MOCIE MOJYUSHUs 3a-
nanus 3anatuu. llpenonapatens 0043aH NPOBEPUTb COOTBETCTBUC BbIMOJHCHHOMQ
3aJaHAA UCXOAHBIM JaHHBIM BapHaHTa CTyAeHTa. Takum oOpa3oM, HCKITFOUAeTCA Be-
POSITHOCTD Mjlaruara.

B pamxax kypca mpeaycMoTpenbl (popMbl padoThl CTYACHTAMU B MajlbiX [PYII-
Max, OPMEHTHPOBAHHbBIE HA PA3BUTUE HABBIKOB B3aMMO/ICHCTBHUS Y CTYJIGHTOB NPH
pelueHud npod)eCCuoHanbHbIX 3aa4.

[IpenmogaBaTens OOMKEH CTUMYJHPOBATBE CTYACHTOB K 3aHATHIO HAyJdHO-
MCCIIE10BaTE)IbCKON PaboToi, M3YUEHHIO HAYUYHOH 3KOHOMETPUUECKOH JIMTEPATYPhL,
B T.4. OTEUECTBEHHOH U 3apy0e:KHON NEPUOAUKHU.




CTyIeHT MOJKET TPOBECTH COOCTBEHHOE CTATHCTHUECKOE HAOMOIEHWE 3a CO-
1IMAJIbHO-3KOHOMMUECKMMHU SIBJICHMSIMHU, MPEJACTABIISIOIIMMH €r0 Hay4Hblii MHTEPEC,
[IOCTPOUTh CTATMCTHYECKYIO MOAEAb, cenaTh nporuos. B cayuyae naanexauiero xa-
yecTra, ero padora MoOXKeT ObITh 3aciylliaHa HA HAYYHOM KpPYXKe Kadeapbl WM Ha
cTyacHuecKkod Hayunoil xondepenuuu. Ilo pewenuio kadenpbl, CTYACHTLI, 3aHAB-
I¥e TIPH3OBBIE MeCTa HA HAYYHBIX CTYASHUECKHX KOH(EepeHIIHAX, MOTYT OCBOOOXK-
JlaThCsl OT C/1a4M 3a4era 10 JUCUMILIMHE,

IMporpammy paspadoran (u):

Hemuues B.B., K.5.H., ioU¢HT

(oamuce)

YnbsaHkuH A E., aCCUCTEHT

(noanuce)



PEIIEH3US

Ha padouyro nporpammy ancuumniiiabl b1.B.20 «Komublorepuas rpadguxar»

OITOIT BO no nanpaeaecuuo 09.03.02 «MHpopManHOHHBIE CHCTEMBbI H TEXHOJIOTHH,
HAMPABJEHHOCTH «KOMNBHTEPHbIC HAYKH H HHTEIEKTYANbHBIA aHanu3 AaHHbIx (Computer
Science & Data Mining)»

(kBamH(pUKALINSA BLIIYCKHHKA — 0aKAJIABP)

Konomeeroii Enenoiit Cepreesroit, noueHToM Kadenpe! ¢urancor @I'bOY BO r. Mockser
«PTAY-MCXA umenn KA. Tumupsizeay, KaHIAMZATOM YKOHOMHYECKUX HAyK (Oajiee 1o Tekcry
peueHsenT), npoBeneHo peuensuposanue pabouell nporpaMmbl gucuuruiniel «Komnprorephas
rpaguka» OTTOIT BO no wanpasneHuro 09.03.02 «Huhopmanontvie cucmemvt 4 MeXHOAOHH »,
HanparneHHOCTh « KoMIbIOTepHBIe HAYKH H HHTEMLIEKTYaNbLHbIH aHaau3 aaHHbIX (Computer
Science & Data Mining)» (ypoBeHs oOvueHus - Oakamaeppuat) paspadortanHoii 8 @I BOY BO
«Poccuticknii rocymapcTeeHHBIH arpapHseii yHEBepcHTeT — MCXA nmenn KA. Tumupsizesa», Ha
kadeape cratucTuky U kubeprernkn (pazpadorunkn — Jemudes Bagum Baagnmuposus, kaHanaar
HKOHOMHYECKHUX HAYK, HOLUEHT Kadenpel CTATUCTHKY W KuOepHeTHKH M YnbankuH Anexcauap Es-
reHbeBHY, ACCHCTEHT Kadepbl CTATHCTHKHU H KHOEPHETHKU).

PaccMOTper nmpencTaBNeHHblE HA PELEH3MPOBAHUE MaTepHanbl, PELEH3EHT MpHILEN K cle-
OYIOLIIM BBIBOZIAM:

1. Ilpenpsenennas pabodas mporpaMma mucHHUIMHE! «KoMmneioTepHas rpaduka» (manee
no rexcry Ilporpamma) coomeemcmeyem tpedosanuam ®IOC BO no nanpasnenmo 09.03.02
«Huhopmaruonnvie cucmenmsr t mexnoaouiy. Tlporpamma codeparctist BCe OCHOBHBIE Pa3ielibl,
coomeememeyem TpedOBAHUAM K HOPMATHBHO-METOAHYECKHM NOKYMEHTAM,

2. TpencrarneHHas B TTporpaMme axmyaisnocns y4eOHON TUCUMIIIMHBL B paMKax peanu-
saunn OIIOIl BO pe nodacowcum compenyto — OUCUMIINTHHA OTHOCHTCA K JHUCLIMILIMHAM YacTH,
dopMupyeMoli yaacTHUKaMH 00pa30BaTENBHEIX OTHOLIEHUH yueOHOTO INKJIa yUeOHOTO LIUKIa —
b1.B.

3. lMMpencrasnennpvie B [lporpamme fetTd OUCLUHIUIMHBLI COOMGEMCMBYIoM TPeDOBAHUAM
DI'OC BO Hanpasnenus 09.03.02 «Huhopmaynonnsie cucmeruvt i mexnoA0euu »,

4. B cootBetctrun ¢ IporpaMmoil 3a nucuunanHol ««KoMmnbroTepHas rpaduka» 3akpen-
TCHO 2 koammemenyiin (6 unouramopos). Qucuurmna «KoMmneroTepHas rpadiika» U IpeacTaBICH-
Has [IporpamMma crocodna pearuzosams UX B OOBABICHHBIX TPCOOBAHMAXK.

5. Pesyaemamot obywennsn, npencrasnedssle B [Iporpamme B KaTeropusx 3HaTb, YMETb,
BNaneTh coomeememsyiom cnelrduke M COAepKaAHUKD TUCLUIUIUHBL U OCMOHCHIPUPVION! 8O3MONC-
HOCIE TIOTYYCHHS 3458BICHHBIX PE3YIBTATOB.

6. Ofmas TpyaoEMKOCTh AUCIUIUTHEEL «[(OMIIBIOTEpHASA Tpaplika» COCTABIAET 3 3au&THBIC
eanHuubl { 108 4acoB,B TOM YHCIIE TPAKTHYECKOH NOATOTOBKH 4 Haca).

7. Wndopmauus o B3aMMOCBA3M M3Y4A€MbIX JHCLMILUIMH W BONPOCAM MCKJIIOUeHHs nyOuin-
PORAHMA B COMEPNKAHUM AMCUMIIIMH coomeememeayenm neicTButenbHocTH, JucuunnauHa «Komnb-
KOTepHan rpaduka» B3auMocesaszana ¢ apyrumu aucuunaudamu OITOIT BO u Yuebnoro nnana no
HanpasiacHuto 09.03.02 «Hnpopsayuonnsie cucmenst i1 mexnoaoeuu»  BO3MOKHOCTb OyOIHPO-
BaHHA B COACPIKAHHH OTCYTCTBYET.

8. [pencrasnennas IlporpaMMa npeanonaraer MCnoNb3OBaHHE COBPEMEHHLIX 0Opa3oBa-
TeJIbHBIX TEXHOJIOTHH, HCNONb3yeMble NIPH pPeain3auui PasindHbIX BUaoB yueOHol paborel. Pop-
Mbl 00pa30BATENbHbIX TEXHONOMHI coomeememeyiom cneuudpuke AMCIUNIHHBIL,

9. Tlporpamma aucuunaunel «KoMnberoTepHas rpaduka» npeanonaraer npoBefeHHE 3aHA-
TUH B HHTCPAKTHBHOM (hopMe.

10. Bungtl, conep:kaHie M TPyZOEMKOCTh CaMOCTOSATENIBHON padoThl CTYACHTOB, MPEICTaB-
aennble B [Iporpamme, coomsemcmeyiom TpeOOBAHUSAM K IIOAIOTOBKE BbIIYCKHHKOB, COIEpIKa-
wumcs 8o PIOC BO uanpasnenus 09.03.02 «Hughopucrpuonnote cucmentor tt MEXno02 1 ».

11. IpencraenexHble W onucaHHble B [IporpamMe GhopMbl mexyiyedt OLLEHKH 3HaHUH (3alu-
Ta pabot), coomeemcemeyiom cneuupuke TIUCLUNANHBI U TPeOOBaHMAM K BbIMYCKHUKAM.




®opMa NPOMENKYTOUHOTO KOHTPOJA 3HAHHE CTYJEHTOB, MpeaycMOTpeHHas IIporpaMMmoi,
OCYIIECTBNACTCA B (hOpME 3a4eTa B | ceMeCTpe, UTO Coomeentcmeyem CTaTyCy MTUCLIUIUIMHEL, Kak
OUCLIUIIIHHEL YacTH, (GOpMHpPYEMOH yUaCTHHKaMH 00pa30BaTC/IbHEIX OTHOMICHHH yueOHOro LUK
—~Bb1.B ®I'OC BO unanpasnenus 09.03.02 «Hughopmayuoniisie cucmerat tt meXuoi02i ».

12. dopmbl OUeHKU 3HAHUHM, npeacrasienHsie 3 [IporpamMme, COOTBETCTBYIOT crieun(rke
AUCLIUMIMHBI U TPEDOBAHUAM K BIMYCKHUKAM.

13, Yuebno-metoauueckoe obecnedeHne AMCLUMINHBI MPEACTABIEHO, OCHOBHOW JMTEpa-
Typoii — 4 wuctouyHuka (0a30BBIA YVUCOHUK), MOMONHUTEIBHON NHTEpaTypoll — 3 HaMMCHOBAHHA,
HHTepHET-peCcypchl — 4 HCTOUHHKA W COOTBETCTBYeT TpedomanusM @I'OC BO mnanpasneHus
09.03.02 «HMudopMaunoHtble CUCTEMBI H TEXHOJIOTHI .

14. MarepuanoHo-rexuudeckoe odecneuenne IUCUMILIMHBL COOTBETCTBYET crieunduke
acuunauubl «KomnetoTepHas rpaguka» M odecneduBaeT UCMOJb30OBAHUE COBPEMEHHBIX 00paso-
BATENbHEIX, B TOM YHC/E MHTEPAKTUBHBIX METOA0B O0YUeHHS.

15. MeTomuieckHe  PCKOMCHOALMM — CTYACHTAM W MCTOAMYCCKHEC  PCKOMEHIALNH
MPETIOAABATEIIIM TI0 OPraHM3aLMH OOVUCHHS 10 MUCLHUIUIHHS JA0T MPCACTAaBJICHHE O CIeUM(HKE
o0yuenusa no aucuuninie « KomnetorepHas rpadukay.

OBIITHE BBIBOTBI

Ha ocHOBaHMM NPORENIEHHOTO PELEH3HPORAHHS MOKHO CAENATH 3aKMOUYEHUE, UTO XapaKTep,
CTPYKTYpa M cofepkanue padouei nporpaMmbl Auciunianbbl «KomnbrotepHas rpadukay OTTOTI
BO no HampaeneHuw 09.03.02 «Hngopyayuonnsie cucmemet 1 mexnoao2iry», HaIpaBICHHOCTh
«KomMnboTepHbIe HAYKH U HHTE/LIEKTYAJBHBIH ananu3 aanubix (Computer Science & Data
Mining)» (kpanupukanus BHIMyCKHHKA — Oakanaep), paspaboranHas Jemmacseiv B.B . k.3.H., mo-
LeHTOM Kaheapbl CTATUCTUKK M KHDepHeTHkH M YibaHKuHbIM A E. accuctentom kadenps! ctatu-
CTHKH W KHOepHEeTHKH, coOTBeTCTRYeT Tpeboranuam @I'OC BO, coBpeMeHHbiM TpebOBaHHMAM 3KO-
HOMHKH, PBIHKA TPYyIa 1 MO3BOINT NPH & peani3aliii yCIeUIHo 00ecneunTh (POpMIPOBAHNE 3asB-
JICHHBIX KOMITCTCHIIUH.

Peuenzent: Konomeesa E.C., pouent kadeapor punancoe GPIBOY BO «Poceuiickuii rocysap-
cTBeHHbIl arpapHsblil yHuBepceuTeT — MCXA umenu K. A, Tumupsazesay», kaHauaaT
IKOHOMHUECKHX HAYK

« » 2022 1.

{(noslHek)
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