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1. TEJb JUCHUIITAHBI

Heap aucuMnaMHbI: cHOpMUPOBATH 0a30BbIE KOMIETCHIIMH TO TEXHOJOTHUSIM
00paboTKH pacTpoBO, BEKTOpHOU U 3D-rpaduku

2. MECTO JUCHMILJINHBI B CTPYKTYPE OBPA3OBATEJIbHOI
IHPOI'PAMMBI

Huctnumumaa DOTJ.01 «BeraucnurenbHas TeoMeTpUss U KOMITbIOTEpHAas
BU3yalM3alus», OTHOCUTCA K (DaKyJIbTaTUBHBIM JUCHUIUIMHAM U  SIBJISIETCS
HE00s3aTeIbHOM I U3yUYEeHUS TP OCBOECHUHU 00pa30BaTEIbHON MPOrPAMMBI.

3. INIAHUPYEMBIE PE3YJbTATHI OBYUYEHMSA MO
JTACOUTIINHE

[Inanupyemble pe3ysbTaThl OOy4Y€HHUS IO AUCIUIUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMU B 00pa30BaTelIbHOM MpOTrpaMMe HHAMKATOPAMU JTOCTHUKEHUS
KOMITIETEHIIUH, PeICTaBICHBI B Ta0uIe 3.1.

Tabmuma 3.1 — Ilmanupyemsbie pe3yibTaThl OOYYEHHS 10 JAUCIUILIINHE,
COOTHECEHHBIE C YCTAaHOBJICHHBIMU B 00Pa30BaTEIbHON MTPOrpaMMe HHIUKATOPaAMHU

JOCTHIXKCHUA KOMHCTGHHI/Iﬁ

Koa u Koa u
HAMMeHOBaHUe HaNMeHOBaHUe
IInanupyemsblie pe3yJibTaThl 00y4eHHsI 110
KOMIIeTeHIIHH HHIUKATOPOB
AUCHUILIHHE
BBINYCKHUKA JOCTHKEHM S
KOMIIeTEeHIIU I
1 2 3

[IK-5. Cnocoben IK-5.1. 3HaTh: BUABI U OCHOBHBIE AJITOPUTMBI KOMIBIOTEPHON
pa3pabaTsIBaTh, Pa3pabateiBaer n rpadukn
aIanTHPOBATh U aJanTupyeT YMeTh: 00padaTbiBaTh H300paKeHUs PACTPOBOM IpaduKH,
MIPUMEHATH MPUKIIaTHOE NPUMEHATh Ha TMPAaKTUKE AJITOPUTMBl BBIYHCIMTEIBHON
MPUKIIaTHOE IPOrpaMMHOE reOMETpHUU
MporpaMMHOE obecrieueHue s Bragers: ciocoOHOCTEIO K pa3paboTKe alrOPUTMUYECKIX
obecrieueHue st perieHus W TPOTpaMMHBIX pelleHWH B O0JIaCTH MPHUKIAIHOTO
peleHus 3a1a4 B podecCHOHAIBHBIX | POrPaMMHUPOBAHUS, B YACTHOCTH, 3D-1ipuioxeHui
obusiactu 3ajad.
po(heCcCUOHAITBHOM
JeSITEbHOCTH.

4. OBPBEM N CTPYKTYPA JUCIHUIIJINHBI

TpynoeMKoCTh TUCIMILIMHBI COCTABIISAET 2 3a4ETHBIC EUHUIIBI, /2 Yaca.

dopma NpOMEKYTOUHOM aTTECTALUU: 3a4€ET - 4 CEMECTP.

Pacnpenenenue ¢oHma BpeMeHH MO TeMaM JUCHMIUIMHBI TTO OYHOU (opme
oOy4eHust nmpecTaBieHo B Taduie 4.1.




Tabmuna 4.1 — Pacnpenenenue ¢hoHAa BPeMEHH 110 TEMaM JUCITUTUTHHBI

O0BeEM OUCIIUILINHBI
(ak. yachl)
HOMCp 1 HAUMCHOBAHHUC TCM KonTakTHas pa60Ta
3JIT 113 JIP CPO
1

Tema 1. Bunbl koMIIblOTEpHOI 1 2 2
rpaduku. KogupoBanue 1pera.
I{BeTOBBIC MOJECIIN
Tewma 2. PactpoBas rpaduxka. 2 4 4
TexHoaoruu 00pabOTKU
Tema 3. BekropHas rpaduka. Kpusbie 1 2 2
besbe
Tewma 4. 3D-rpaduxa 15 18 16
Tewma 5. BeruucnurenbHas reoMeTpus 1 2 2
B 3D-rpaduke
Bcero no qucuuninHze: 20 28 24

*3JIT — 3aHATHS JEKIUOHHOTO Tuma, [I3 — Bce BUABI 3aHATHHA CEMHHAPCKOTO THIA, KPOME
nabopatopHbIX padoT, JIP — naGoparopusie padoter, CPO — camocTosaTensHas pabota 00y4aromerocs

5. COAEP/KAHUME PA3JIEJIOB U TEM JUCHUIIVINHBI

Tema 1. Buabl komnboTepHoii rpaduxu. KoampoBanme uBera.
I[{BeTOBBIE MOACIH
BexropHas u pactpoBas rpaduka. Koguposanue nsera. L{setosie monenu (RGB,
CMYK, YUV).

Tema 2. PacTrpoBasi rpajguka. TexHosiornu o0padoTku
PactpoBas rpaduka. OOGpaboTka pacTpoBbIX u300pakeHHil. 3meHeHue 1BeTa
n3o0paxeHus (HeraTuB, OTTEHKU CEpOro, Cemusi, 4YepHO-0enoe, H3MEHEHHUE
sapkocTH). PricoBanue Ha pacTpoBOM H300paKeHUU (MPUMUTHUBAMHU PUCOBAHUS U
MOMUKCENbHO). Anroput™m bpesenxema st pucoBaHus mOpsiMOil. 3ajauBKa
TpeyroJibHUKA (3aJaHue).

Tema 3. Bektopnasi rpaguka. Kpussie be3be
Bekropnas rpaduka. Bektropubsie npumutuBbl. Kpussie besbe. Hapucoath ¢hurypsi
u3 KpuBbIX be3be (3amanue).

Tema 4. 3D-rpacduka
[Tpunun pabotsl BuaeocucteMbl. Buaeokapra. Bungeomamsats. 3D-yckopurens.
HBoitnast Oydepuzanus. OcHoBel OpenGL (Bepcuu 1). Cuctema KOOpAHHAT.
KomupoBanwue 1Bera. 3amanne BepmmH. PucoBanue kyba (3amanue). [IpuMuTHBEI
pucoBanus. bydep rioyounsl. PucoBanmne 3D-npuMutrBOB (KpyT, KOHYC, IIMIIUHID,
cdepa, Top — 3amanue). Tpanchopmariu (mepeHoc, TOBOPOT, MaCIITaOMPOBaHNUE).
Crex wmatpun. IlepcrniekTuBHasE M OPTOTrOHAJbHASsI MPOEKIIMU OTOOPAKECHMUS.
Coznanue 3D-moneneit u3 rpapuueckux 3D-npumutuBoB (3aganue). "CBobdogHas"
KaMmepa. YrpasieHue kamepoi. 3aganue u oroopaxenue sanamadgra. Kapra BeicoT.
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TexkcrypupoBanme. TekcrypHbie KoopauHaThl. SkyBox. OmnpeneneHue BBICOTHI
nanamadra (BeprukanbHbii Short Ray). Vmpaenenue oO0nexkrtom. Kamepa ot
TpeThero nuna. OnpenenacHue BUANMOCTH Ha JaHAmadTe (TOpu3oHTaANBHBINA Short
Ray). Tekcr. Otobpaxkenue rpadudeckoro marepdeiica (HUD). Onpenenenue
"momnananus'"/BeIOOpa 0ObEKTA.

Tema 5. BeruucaureabHas reomerpus B 3D-rpaduke
BekropHo-marpuuHas mMaremaTuka.

TpexmepHbIi

BEKTOP,

orepamnuyi  Haj

BEKTOpamu (JUIMHA, HOpMaJiu3alus, CyMMa, YMHOXKEHHE Ha 4MCIO, BEKTOp). Matpuia,
omepanyMyd HaJa MaTpuliaMu (CyMMa, YMHOXXEHHME Ha 4YHUCJIO, BEKTOp, MATPHILY).
Briuncnenue MaTpuiibl HOBOpOTa (IOBOPOT BEKTOPA OTHOCUTEIHHO BEKTOPA).

6. 3BAHATUSA CEMUHAPCKOI'O THUITIA

Tabmuua 6.1 — [Ipaktuueckue 3ansaTusa / Cemunapckue 3ansatus / JlabopaTtopHbie

OmnpeneneHue I1BETHOCTH/O0BEMA PACTPOBOTO  H300pasKeHUSL.
Onpenenenue  HEOOXOAMMOIO  Pa3pelIeHUs]  pacTpOBOTrO
n300pakeHust U1 BCTaBKU Ha BeO-CTPaHUILY, B IPE3ECHTALIUIO, JUIS
I€YaTy Ha IIPUHTEDE.

PA0OTEI
Ne Bun 3aasatus /
Tema 3agaTus
TEMBI O1eHOYHOE CPESICTBO
1 2 3
1 Ompenenenne KomoB 1BeToB B 1BeToBoii Mmoxaenu RGB.|I13: Pemenne

MPaKTUYCCKUX 3alayq

CocraBieHre NporpaMMBbl: U3MEHEHHE PACTPOBOTO H300PAKEHUS
(yBenuueHue/yMeHbIIEHNE IPKOCTH, co3/1aHne dpdeKTa
"penbed"", MOCTpOoeHUE TUCTOrpaMMBbI 1o KoMoneHTam RGB)

I13: JlaGopaTopHas
paborta

CocraBnenne MMporpaMmbl: UIBMCHCHHUEC PAaCTPOBOIO I/1306pa)KeHI/IH

I13: Pentenue

rpaduyeckux 3D-mpuMUTHBOB

2 (3amoHeHue (pparMeHTOB PACTPOBOTO U300PAKEHHS 3aJaHHBIM | [TPAKTUYECKHX 33124
1IBETOM JUIsl pa3JIMYHbIX (hopM (hparMeHTOR)
CocrapneHue mporpaMMBbl: 3aJUBKa TPEYTroJbHOM 001acTH [13: Pemienue
pPacTpoOBOro M300pPaKEHUs 3aJaHHBIM I[BETOM MIPAKTUYECKHX 33724

3 CocTaBiieHre IPOrpaMMBbI: IEKOMIO3UIMS QUTYp pa3IHuHOM [13: Pemenue
(hOpMBI JIJ1s1 pUCOBaHMSI MX TPY OMOIIH KpUBHIX be3be MIPAKTUYECKHX 33724
CocraBneHue mporpaMMBbl: pUCOBAaHHE PA3HOIBETHOTO Ky0Oa I13: Pemienue
cpenctBamu OpenGL (3aganue nBeTa, 3ajaHue U OObEAMHEHUE  |PAKTUYECKUX 3a/1a4
BEPILINH)
CocraBieHne NporpaMMBbl: pUCOBaHHE 0OBEKTOB BTOPOTO I13: JIabopaTopHas
nopsiika mpuMuTHBamMu prcoBanus OpenGL (konyc, mwmHAp,  |paborta
yCeueHHBIH KOHYC, cdhepa, momycdepa, Top)

4 Cocranenue nporpammel: co3ganue 3D-moneneit u3 [13: JlabopaTopHas

paboTa

CocraBneHne MporpaMMBI: 331aHIE TApaMeTPOB U YIPaBJICHHE
kamepoii B 3D-nipocTpaHcTBe B pexume ""cBOOOIHOTO mosiera"

I13: Pentenue
MPAKTUYECKHUX 3a/1a4

CocraBieHue NporpaMMsl: 3aaHue u otoopaxenue 3D-
naramadTa ¢ MCIOIb30BAHUEM KapThI BEICOT

I13: Pentenne
MPAKTUYECKHUX 3a/1a4

CocTaBiieHre OporpaMMbl: HaI0KEHUE CHCHHaHBHOﬁ TEKCTYPHI
y

(pa3BepTku Ky0a) Ha "OrpaHMYMBAIOIINI Ky0" TSl CO3TaHMs

s dekra "HeOecHOH chepnl” (SKyBox)

I13: Pemtenne
MPAKTUYECKHX 3a1a




CocraBieHne NporpaMMBI: ONIPeIeTICHNE BBICOTHI JaHamadTa B
MPOU3BOJILHON TOUKE

I13: Pemtenne
MTPAKTUYCCKHX 3a1a4

CocraBnenue nporpamMMmsl: ynpasienue 3D-00beKToM U 3a/1aHne
KaMepbl HaOJIIOJICHHS 33 HUM B PSKUME "KaMepa OT TPEThEro
nuna"

I13: Penrenne
MPAKTUYCCKHUX 33124

CocraBiieHne IporpaMMBl: OnpeeIeHue "psIMOil BUIUMOCTH"
o0beKTa Ha JaHamadTe

I13: Pentenne
HpaKTI/ILIeCKI/IX 3a1a4

CocraBieHue NporpaMMBbl: 0TOOpakeHUE TEKCTa U aKTyaJIbHOH
undopmanmu 06 oobekre (peskum "Head Up Display")

I13: Pemtenne
MPAKTHUYCCKHX 33124

CocTaBiieHre IpOrpaMMBI: onpeieneHne "Bri0opa' /monaganus mo
3D-00BeKTy

I13: Pemtenne
MPAKTHYECKHX 33124

CocTaBiieHre IporpaMMBbl: peanu3alus onepanuii BEKTOPHO-
MaTpUYHOM MaTeMaTuku. TpexMepHbIi BEKTOP, ONepaluy Hal

[13: JlabopaTopHas
pabora

BEKTOpaMH ([UIMHA, HOpMaJIU3alusl, CyMMa, YMHOXEHHUE Ha
4HCII0, BEKTOP). Marpuuia, onepaiuy Hajl MaTpULiaMu (cymma,
YMHO’KEHHUE Ha YUCIIO0, BEKTOP, MATPHILy). Briuucienne maTpulipl
IOBOPOTA (IIOBOPOT BEKTOPA OTHOCUTEIHHO BEKTOPA).

* 113 — mpakTrueckue 3ausaTus, C3 — cemunapckue 3ausatus, JIP — maboparopusie paboTh
7. METOAUYECKHUE YKA3AHUSA JJIS OBYUYAIOIIIUXCSA

7.1. MeToguyeckue yKasaHus AJ1s1 00y4ar01uerocsi o 0CBOCHHIO
AUCUMILTHHBI

Jlist GopMUpOBaHMS YETKOTO MPEACTABICHUS 00 00bEeME U XapaKTepe 3HAHUM
U YMEHUW, KOTOPbIMU HaJ0 OyAeT OBIaJeTh MO JUCUUIUIMHE B CaMOM Hauaje
y4eOHOTo Kypca o0yd4arouuicss AOKEH O3HAKOMHUTBCS C y4eOHO-METOIMYeCKOn
JIOKYMEHTALUEH:
paboueil mporpaMmol JUCHMIUIMHBI: C LEISIMU U 3aJadyaMu
JTUCIUTUIMHBI, €€ CB3SIMA C JAPYTHUMH JUCHUIUIMHAMHU  00pa3oBaTeIbHON
MpOrpaMMbl, MEPEYHEM 3HAHUM M YMEHUN, KOTOPHIMHU B MPOLIECCE OCBOCHUS
JTUCITUTUTHBI JJOJKEH BJIAJETh 00YUYaIOIIUNACS,
NOPSJIKOM TPOBEJICHUS TEKYIIEro KOHTPOJIA YCIIEBAaEMOCTH U
IPOMEKYTOUHOM aTTeCcTalllH;
rpadukoM KOHCYJIbTallM TIpernoiaBareneil kageapsl.

Cucremarnueckoe BBHIMOJHEHUE YUeOHON paOOThI HA 3aHATUAX JEKIIMOHHBIX
¥ CEMHUHAPCKHUX THUIIOB, a TAK)KE BBIMOJIHEHUE CAMOCTOSTENIbHONU pabOThI MTO3BOJIAT
YCHEIIHO OCBOUTH TUCLUUILINHY.

B mpotiecce ocBoeHUs AUCHUIIIMHBI 00y4YaOIUMCS CIIETYET:
CllylIaTh, KOHCIEKTUPOBATh U3JIaraeMblii IPEnoiaBaresieM MaTepuant;
CTaBUTh, OOCYXK/JIaTh aKTyaJbHbIE MPOOIEMBI Kypca, ObITh aKTUBHBIM
Ha 3aHATUAX;
3aJ1aBaTh MPENOJABATEN0 YTOUHSIOIINE BOMPOCH C LIEJIBIO YSICHEHUS
TEOPETHUYECKHUX MOJIOKECHUM;
BBITIOJIHATh  3aJlaHUs
YCTaHOBJICHHbBIE CPOKH.

- IMPAaKTUYCCKHUX 3aHITUN ITOJIHOCTBIO 151



[Ipu 3aTpyaHEeHUAX B BOCHPUATHM MaTepuaja clieyeT oOpaTHTbCS K
OCHOBHBIM JIUTEPATypHbIM HCTOYHMKaM. Eciau pa3oOparbcsi B MaTepuaine He
yIaaoch, TO OOpaTUTCS K JEKTopy (Mo rpaduky ero KOHCYNbTallMil) WIH K
IPENOIAaBATENIO HA 3aHATUSAX CEMUHAPCKOro THIA.

OOy4aronuMcsi, TPOMYCTUBIIUM 3aHATHS (HE3aBUCHUMO OT MPUYMH), HE
UMEIOIINM MTUChMEHHOTO PEIICHUS 3a/1ad WM HEe MOATOTOBUBIIUMCS K JaHHOMY
3aHIATHIO, PEKOMEHAYETCS HEe IO03Ke, YeM B 2 - HeJEeNbHBIM CpPOK SBHUTHCS Ha
KOHCYJIBTAILIMIO K MTPENO0IaBaTelt0 U OTYUTATHCS 110 TEME.

7.2. Opranuzanus caMoOCTOSATeIbHOI padoThI

[Tox camocrosiTensHON paboTON OO0ydYarONIMXCs TOHUMACTCS TUIAHUpyeMast
pabota oOydJarommxcs, HampaBieHHas Ha  (GOpPMHUpPOBAHHWE  YKa3aHHBIX
KOMIIETCHIIUH, BBIMOJIHAEMAas BO BHEAYJUTOPHOE BpeMsl MO 3aJaHUI0 U TpHU
METOUYECKOM PYKOBOJICTBE IIPETIOAaBaTessi, 0e3 ero HermnocpeACTBEHHOTO y4acTusl.

Meroanueckoe 00ecnedeHHe CaMOCTOSITENIbHOW paboThl NpU  HAJUYHH
00y4aroLUXCs JIUL C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH TIPECTABIsIeTCA B (popmax,
aalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBBS.

Buael camocrosiTenbHONM paboThl O TUCHUILUIMHE MPEICTABICHBI B TAOIHUIIE
7.2.1.

Tabnuna 7.2.1 — Opranusaius caMOCTOSITEIbHON paboThl 00yUaromIerocs

Ne
TEM Bun camocrositensHoM paboTh
bl
1 2

1 |Usyuenue uneonorun nusetoBoit Mmojen RGB. ®opmuposanue RGB-kozaa 3aqanHoro
1BeTa. KOMIbIOTEpHBIN TPEHAKED

2 |CocraBieHue MporpaMMbl, H3MEHSIONIEH OCBEIIEHHOCTh PACTPOBOTO M300paKEeHUS B
peKUMe IJIABHOTO U3MEHEHUs! IPKOCTU

CocraBneHue mporpaMMBbl, ONITUMUAZUPYIOIIECH 3AJIMBKY TPEYTOJIbHUKA C HCTIOJIB30BAHHEM
anroputma bpezenxema

CocraBnenne mporpaMmsl IOCTPOCHUS MMPAMBIX JIMHHH C MCIIOJIb30BaAHUEM aJropuTtma
CrJIaXXUBaHU

3 |CocraBieHune mporpaMMbl PHCOBAHHUS CIIOKHBIX TpaQUIECKUX 0OHEKTOB TPH TIOMOIITH
MHHUMAaJIbHOT'O KOJIMYECTBA KpUBBIX besbe

4 |IIporpamMmHOE IMOCTPOCHHE CIOXHBIX 3D-00bekTOB U3 3D-ipuMuTHBa "KY0'", ¢ 3a1aHeM
IJIABHOT'O MEPEX0/1a 1[BETA

CocraBnenne IIpOorpaMmMbl pUCOBAHUS HOBerHOCTeﬁ besbe BTOPOI'O ITOPAAKA

CocTaByieHre IPOrpaMMbl PUCOBAHUS C(HEePBI U3 U3MEHSIEMOTO KOJTMYECTBA
PABHOCTOPOHHHUX TPEYTOJIBHUKOB

CocraBieHne IpOrpaMMBbI Co3/1aHus cI0XHBIX 3D-Monenelt u3 rpaduyeckunx 3D-
IPUMHTHBOB

CocraBneHre MporpaMMbl TEKCTYPHPOBAHUS JaHAIIadTa C K3MEHIEMOM JIeTan3alnen
("mapket")

CocraBneHue mporpaMMBbl, ONITUMHU3UPYIOINIEH oToOpaxeHue manamadra (CucKu
OTOGpa)KeHI/IH, BuauMas 4aCTb, USMCHACMAA OT paACCTOAHUA I[eTaJ'II/I3aLII/I$I)

7



TEM Bun camocrositenbHOM pabOThHI
bl

CocraBieHue nporpaMMsl, yUUTHIBAIOIIEH GU3UKY MEPEIBIKEHUS 00bEKTa 110
Ja"amapTy

CocraBieHue nporpaMMbl HaOJIIOACHUS 32 00BEKTOM B peKUMe ""Kamepa OT TPEThEro
auna" ¢ U3MEHEHUEM MapaMeTpoB HaboeHus (IpUOImKeHne/yaajleHUue, IOBOPOT)

CocraBieHue nporpaMMsl, BU3yalTu3upyoIiel peakiuio 00bEeKTOB Ha
BbIOOp/"monajanue" (aHUMaLusl)

5 |CocraBieHue mporpaMMBbl: peanu3alys onepannii BEKTOPHO-MaTPUIHON MAaTEMATUKU
TEXHOJIOTHSIMU O0BEKTHO-OPUEHTHPOBAHHOTO MTPOTpaMMHUPOBAHUS (CO3aHUE KIIACCOB
"BekTop" M "MaTpuna" M MHKANCYJISIHs B HUX HEOOXOAMMBIX CBOHCTB M METOJIOB)

Kaxapiit Bug CPO, ykazanHsiil B Tabsuie 7.2.1 odecniedyeH METOIUYEeCKUMU
MaTepuaIaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MM

B pamkax peanuzanuuy IUCHUIUIMHBL «BbuluuciumenvHas 2eomempusi u
KOMNbIOMEPHAs 8U3Yanu3ayusy UCIOIb3YIOTCS pa3HOOOpa3Hble 00pa3oBaTeIbHbIC
TEXHOJIOTMM KaK TpaJWLMOHHbIE, TaK M C TPUMEHEHHUEM AaKTUBHBIX U
UHTEPAKTUBHBIX METOJ0B OOYyUEHHS.

Bce npakTuueckue 3aHATHS HPOBOIATCS B KOMIBIOTEPHOM ayJIUTOpPUH B
(dopMe BBINOJHEHUSI PACUYETHO-TpaAPUUECKUX padOT. AKTHBHO HCHOJB3YIOTCS
00CyX/IeHHsI BapHAHTOB IIOCTAHOBKM 3a/a4, METOJOB PEIICHHS, BO3MOXXHBIX
MOJXO/0OB K HX KOMIBIOTepHOU peanu3anud. COBMECTHO € OOyYarOIMIMMUCS
pa3zpabaThiBaeTCsl TOILIATOBBIA IJIaH PEIICHUs MOCTaBJIEHHOM 3amauu. Pemienue
HU3K (MuHIMBUAYadbHOE 3aJlaHHE, BBINOIHIEMOE HA KOMIIBIOTEpE) pean3yercs
cpeactBamu Python, ¢ mnpumenenuem rpadudeckux Oubmuorexk Pillow wu
PyOpenGL.

[IpoBoauTcs obcyx1eHNE aIeKBaTHOCTH BAPUAHTOB MOJIYUYEHHOI'O PELICHUSI.
[TpoBoIUTCS COBMECTHOE OOCYK/IEHHE KOPPEKTHOCTU U BO3MOKHOCTH TPUMEHEHUS
METOJIa K APYTUM IMPAKTHUECKUM 3a/1adaM.

9. PECYPCHOE OBECHHEYEHUE NJUCHUIIJIMHBI

9.1. VYuedOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecmeyeHune
AUCUMILTHHBI

Tabomuua 9.1.1 — YueOHO-MeTOAnYECKOE 00ECTICUEHUE TUCIIUIIINHBI

bubnuorpaduyeckoe onucanue OcHoBHas/ KnurooGecneueHHOCTb
u3/1aHus (aBTOp, JIOTIOJTHUTETBH Kon-Bo. | DAEKTPOHHBI
3aryiaBue, BUJ, MECTO U IOJl U3JaHMs, e pecypesl
KO CTp.) as JIuTeparypa 3K3. B
6u0.
CIIeI' Dy
1. InpopmanimoHHbIe TEXHOJIOTUN B 3KOHOMHKE U OCHOBHA —
HOBHast .
ynpasnenuu B 2 4. Yacts | : yue6Huk / B. B. OBC Opairy



https://www.urait.ru/bcode/441968

Tpodumos [u ap.] ; mox pexakiueii B. B.
Tpodumora. — 3-e uzn., mepepad. u gom. —
DNeKTpoH. 1aH. — Mocksa : 3narenscTBO
FOpaiit, 2019. — 269 c.

2. ndopmManmoHHbIe TEXHOJIIOTUU B SKOHOMHUKE H -

TpodumoB [u ap.]. — 3-e uzn., mepepad. u 101, —
DJIEKTPOH. J1aH.

— Mocksa : M3garensctBo FOpaiit, 2019. — 245
C.

OCHOBHAas

yrnpasieHud B 2 4. Yacts 2 : yueOnuk / B. B. ObC IOpaiit

3. BopeckoB A. B. Komnsrorepnas rpaduxka : —

OCHOBHas
[[InkuH. — DneKkTpoH. 1an. — M. :

MN3natensctBo Opaiit, 2019. — 219 c.

yueOHuKk u npaktukym / A. B. Bopeckos, E. B. OBC IOpaiit

4. Xeinden A. JI. KomnbrorepHOCHOBHasAs JOTIOTHUTEIIbHAS —

Xetden, B.H. Bacuibesa, U.B. Bytopuna ; nox
pen. A. JI. Xeiidena. — 2-e uzn., nepepad. u J101.
— OnekTpoH. naH. — M. : U3natensctBo FOpaiir,
2019. — 258 c.

rpaduka ais crpouteneil : yueonuk / A.JL OBC IOpaiit

S. Bmacosenr A.M. Beegenue B VBA : yuebGHoe JOIIOJIHUTEILHAS 2b
nocobue. — Cankt-IlerepOypr : M3a-BO 236 OPAC.UNEC
CIIoI'YD®D, 2010 .— 134 ¢c. — Csenenus ON.RU
ITOCTYIHBI TakXe 1o MHTepHeTy: opac.unecon.ru .

Tabmuma 9.1.2 — IlepedeHr COBpeMEHHBIX NPO(ECCHOHATBHBIX 0a3 JaHHBIX

(CTIBJT)

No Haunmenosanne CI1B]]

DnekrponHas oubaunoreka Grebennikon.ru — www.grebennikon.ru

Hayunas snextponnas oubanoreka ELIBRARRY — www.elibrary.ru

Hayunast anexktponHas 6nbnmorexa KubepJlennka — www.cyberleninka.ru

basa nanubix [TOJIITPE]] CipaBounuku — Www.polpred.com

QI IWIN|F

Baza nanasix OECD Books, Papers
Statistics na mardopme OECD iLibrary — www.oecd-ilibrary.org

Tabnuna 9.1.3 — [lepeuens nHbopManoHHbIX cripaBoYHbIX cucteM (MCC)

Ne Haumenosanne NCC

ecypc CITI6I'DY mmm www.consultant.ru)

1 (CnopaBounas IIpaBoOBas cucreMa Koncynbrantllntoc (MHCTATMPOBAHHBIN

ecypc CII6I'DY wim www.garant.ru)

2 (CrpaBoyHas [IpaBOBas cucreMa «"APAHT» (MHCTAJUIMPOBAHHBIN

w

ecypc CII6I'DY mmm www.kodeks.ru)

HpOpMannOHHO-CITpaBOYHAS cucrema «Koneke» (MHCTAaIIMPOBAHHBIN

DekTponHas oudauoreunas cucrema BOOK.ru - www.book.ru

Dnexrponnas 6Gubanoreunas cucrema D5C KOPAMT — www.urait.ru

DekTponno-6ubMoTeuHas cuctema SHAHUYM (ZNANIUM) — www.znanium.com

~N| oo~

DnexktponHas 6ubsmorteka CII6I" DY — opac.unecon.ru



https://www.urait.ru/bcode/441969
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/book/D39797BE-488C-4EC5-AFE8-F60AE1B9C750?utm_campaign=rpd&utm_source=doc&utm_content=2144dc695adfd5fe15c335f64700c432
https://www.biblio-online.ru/bcode/433144
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/book/D4A470DD-D3D6-46F6-AE7B-4395C6F98A49?utm_campaign=rpd&utm_source=doc&utm_content=3f7d69c4464ab3ba04077a1a6debfd78
https://www.biblio-online.ru/bcode/436983
http://opac.unecon.ru/elibrary/elib/330707451.pdf
http://opac.unecon.ru/elibrary/elib/330707451.pdf
http://opac.unecon.ru/elibrary/elib/330707451.pdf
http://opac.unecon.ru/

9.2. MarepuajJIbHO-TeXHHYECKOE o0ecneueHHe y4eOHOT0 nmpoiecca

Jlns peanu3anuu TaHHOM JUCUUILUIMHBI UMEIOTCA CIIENUAIbHBIE NOMELICHUS

JUISL TIPOBEICHMS 3aHATHI JIEKUIMOHHOTO THIIA, 3aHATUA CEMUHAPCKOI0 THIIA,
IPYIIOBBIX W HMHAMBUAYAJbHBIX KOHCYJbTAllMd, TEKYIIEro KOHTPOJsS U
IIPOMEKYTOUHOM aTTeCTALMH, a TAK)KE MOMEIICHUS JJI1 CAMOCTOSITEIbHOU PabOThI.

Tabauua 9.2.1 — [lepeuenb nporpamMmuoro obecneuenus (I10)

Ne Haumenosanue 110
/1
1 Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26» utons 2020 r
2 Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» urons 2020 1)
3 7-Zip (freeware)
4 Wolfram Mathematica 12 ( Cyoaunensuonnsiit jorosop Ne 328/20 ot 20.08.2020r.)
5 Python 3.7.4 (freeware)

Tabnmuna 9.2.2 — IlepedeHb ydeOHBIX ayAMTOPHUH JJIsA MPOBEACHHUS Y4eOHBIX
3aHITHI, OCHAIIICHHBIX 000PYI0BAaHUEM U TEXHUYCCKUMHU CPEICTBAMH O0yICHHUS

HaumeHnoBaHue y4eOHBIX ayJuUTOpHii, NepeyYeHb
000pyn0OBaHNS M TEXHHYECKHX CPEICTB 00y4eHust

Anpec (MecTOMmO/I0KEHNE)
Y4eOHBIX ayAMTOPHIi

Ayn. 2066 Yuebnas ayautopus (i IPOBEICHUS 3aHITHI
JEKUMOHHOTO TUIIA M 3aHATUH CEMUHApCKOro THIIA,
TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJbTALUMN, TEKYLIETO
KOHTPOJIS u IIPOMEXYTOYHON aTTEeCTallUN).
CrneunanusupoBanHas mMeOenb U obopyaoBaHue: YueOHast
mebenb Ha 56 MmocajiouHbIX MecT (CTOJOB 28MIT., CTYJIbEB
56mT.), pabouee MeCTO IpernoaBaress, JoCKa MapKepHas
lurt, kadeapa lmr., cron lmr., ctyn 2mt.Kommnsiorep Intel
13-2100 2.4 Ghz/500/4/Acer V193 19" - 1 mwr., Hlkad
TeJIEKOMMYHUKAIIMOHHBIN HacTeHHbi [IMO HIPH-3-6.650
- 1 wrr., Mynerumenuitasiii mpoektop Epson EB-450Wi - 1
mt., Jlocka marautHo-mMapkepHas 100*200 - 1 mt. Habopsr
JIEMOHCTPAIIMIOHHOTO 000PYIOBaHMS M YIEOHO-HATJISITHBIX
nocoOuit: MyJIbTUMEIUIHbIE TPUIOKEHUS K JEKIIMOHHBIM
KypcaM ¥ MpaKTUYECKHUM 3aHATHUAM, HHTEPAKTUBHBIC
yueOHO-HarJIsAHbIe TOCOOHSI.

191023, r. Cankr-IlerepOypr,
yn. Kanan I'puboenosa, 30/32,
nutep «A», «by, «P»

Ayn. 2024 KommbroTepHbli Kiace (11 TPOBEICHHS
NPaKTUYECKUX 3aHATHH, C TPUMEHEHUEM BBIYHCIUTEIHHON
TexHukH). Crenuanu3upoBaHHas Me0enb U 000py10BaHUE:
VYuebHast MmeOenb Ha 25 mocaJoYHbIX MeCT, pabouee MecTo
npenoaasatens (KOMIObIOTEPHBIN cToa 1mT., Kpecio 1mrt.),
JI0CKa MapKepHas Ha Kojecukax | mr., cron 1mrt., cTys u3o
8IIT., >KaJO3W 2IIT., Bemainka croiika 2mTt.KoMmmbrorep
Intel 15 7400/1Tb/8Gb/Philips 243V5Q 23' - 23 mr.,
MynsTumenuitaeiii mpoexktop Optoma x 400 - 1 wT., {ocka
MarHuTHO-MapkepHas 100x180 sak Bpami.. Ha ponukax - 1
mT. HaGopbl HEeMOHCTPAMOHHOTO OOOpPYAOBAHHUS W
yueOHO-HaTJISAHBIX nocoOuii: MYJIbTUMEIUHHbIC

191023, r. Cankr-IlerepOypr,
yn. Kanan I'puboenosa, 30/32,
nutep «A», «by, «P»
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OPUWIOKEHUST K JIEKIMOHHBIM KypcaM M TPaKTHYECKUM
3aHATUSAM, HUHTEPAKTUBHbIE YUEeOHO-HATJISIIHBIE TOCOOUSI.
Ayna. 2015 Jlaboparopust "JlaGopaTopHblii KoMILIEKC".
CrneuunanusupoBanHas Me0enb U 00opyaoBaHue: YueOHas
Mebenr Ha 66 TOCaJOYHBIX MeCT, pabodyee MeCTo
npernojaBaTess, JI0CKa MEJIOoBas OJHOCEKIMOHHAA - 3 HIT.,
JUIMHHBIN cTou - 2 WT., Kadeapa - 1 wr., ctyn uzo - 12 mwr.,
xamo3u - 3 mr., Komnberorep Intel 15-7400/16Gb/1Tb/
Bugeokapra NVIDIA GeForce GT 710/Monutop DELL
S2218H - 20 mt., becnpoBoanas Touka noctyna/UNI FI AP
PRO/UDbiquiti - 1 mrt., UarepaktuBublii npoektop Epson- | 191023, r. Cankt-IlerepOypr,
EB-455Wi - | mr., DOxkpan c¢ aaekrpornpuBogoM | yi. Kanan I'puboemosa, 30/32,
ScreenMedia Champion 244x183cm SCM-4304 - 1 1., | mutep «A», «by, «P»
KommyTtarop ProCurve Switch 2626 - 1 mt., KpoHmreitn
motojgounelii  PRB-7  Screen  Media - 1 mr,
Mynbprumenuitabiid mpoektop NEC ME402X - 1 mr., [lIkad
TEJIEKOMMYHUKAIIMOHHBIN HacTeHHblii [IMO HIPH-3-6.650
- 1 mr. HaGopsl neMOHCTPAalMOHHOTO O0OPYIOBAaHUSA U
y4eOHO-HaT IS AHBIX OCOOMIA: MYJIbTUMEAUIHBIC
OPWIOKEHUSI K JICKIMOHHBIM KypcaM U MpPaKTHYECKUM
3aHATHUSIM, UHTEPAKTUBHBIE YUeOHO-HATIISTHBIC TIOCOOHSL.

10. OCOBEHHOCTHU OCBOEHMUS JUCHUIIINHBI A5
NHBAJIM10B 1 JIN1l C OTPAHNYEHHBIMHA
BO3MOXHOCTAMMU 3/10POBbA

OOyueHune 00yJarIHIXCcs ¢ OTPAHNYCHHBIMUA BO3MOXXHOCTSIMH 37/0POBBS TIPH
HEOOXOJMMOCTH  OCYIIECTBIISIETCS HAa OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIIOJIb30BAaHUEM  CIICIIHATBHBIX ~ METOJOB  OOydYeHHS |
TUIAKTHYECKAX  MaTepHalioB, COCTaBJICHHBIX C YYETOM  OCOOCHHOCTEH
NICUXO(PU3NIECKOTO PA3BUTHSA, WHAUBUAYATHHBIX BO3MOXHOCTEH M COCTOSIHHS
3JI0POBBS TAKUX OOyYaromuxcs (00y4Jaroierocs).

B memsx ocBoeHus y4eOHOW MpOTpaMMbl JUCHUIIIMHBI WHBAJIMIAMH M
JUIIAMHA  C  OIPAHMYCHHBIMH  BO3MOXHOCTSIMH  37I0pOBbS Y HHBEPCUTET
o0ecreynBaerT:

— JUTSl MTHBAJIUIOB M JIWIl C OTPAHUYECHHBIMUA BO3MOKHOCTSIMU 3JI0POBBS
110 3PCHHIO: Pa3MEIIEHUE B JOCTYITHBIX JJI 00YYaIOUIUXCsl, SIBIISIONTUXCS CICTTBIMU
WIN CIIA0OBUAIIMMHU, MECTaX H B aJalNTHPOBAHHOW (opMe CIpaBOYHOMN
uHQOpMAITM O pACTIHCAHWHM YYEOHBIX 3aHSATHUH; TPHCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00YyYAIOMEMYCsl HEOOXOIUMYIO IIOMOIIh; BHIITYCK aTbTEPHATUBHBIX
GhopMaTOB METOANYECKUX MATEPUAJIOB (KPYITHBIN MPUGT WiIn ayauodaiis);

— JUTSI THBAJUIOB | JIUI] C OTPAHWYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbBS
10 CIIYXY: Ha/IJIeXKAIIMMH 3BYKOBBIMH CPEJICTBAMH BOCTIPOM3BEACHUE HH(OPMAITUH;

— JUTSI ”HBQJIMJIOB M JIUI] C OTPAHMYCHHBIMU BO3MOXHOCTSIMH 370POBBS,
UMCIONINX  HApYIICHHS  OMOPHO-IBUTATEIBHOTO  ammapara: BO3MOXHOCTh
OeCIpemsITCTBEHHOTO IOCTYIa 00yJalonXcs B YUYCOHbIE MOMEIICHHUS, TyaJleTHbIC
KOMHATBhl M ApyTrue TMoMemieHuss Kadenpsl, a Takke NMpeOblBaHHE B YKa3aHHBIX
MOMEIICHHUSIX.

11



OO6yuarornuecs u3 yucia napanuaoB u i ¢ OB3 obecrnieueHsl meyaTHBIMU
u (wnM) OIEeKTPOHHBIMH  OOpa3oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aIaNTHPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBBSI.

O6pazoBanue 00y4arolUXCcs ¢ OrPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbBS
MOXKET ObITh OPraHU30BAaHO KAK COBMECTHO C APYTUMHU OOyYarOIUMUCS, TaK U B
OTJICJIbHBIX TPYIIAX UIU B OTACIBHBIX OPTaHU3AIIMIX.

11.®@OHJ] OLIEHOYHBIX CPEJCTB /IS IPOBEEHUS TEKY IEA
U MPOMEKYTOYHOM ATTECTALIUU OBYYAIOLIMXCS IO
JUCHUILIMHE

@OHJI OUEHOYHBIX CpPEACTB JJIA HPOBEIEHUSA AaTTECTAllMM  YpPOBHSA
c()OPMHPOBAHHOCTH KOMIMETEHIMI OO0Yy4YalIUXCsA MO JUCUUIUIMHE O(opMIIsieTcs
OTJEIbHBIM JIOKYMEHTOM U SBII€TCS MNPUIIOKEHHEM K pabodeil mporpamme
JUCIUTUTUHBI.
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