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Pabouas mporpaMmma AUCIUIUINHLL «OCHOBBI KOMITLEOTEPHOIT rpadukmu» cocTaBIeHa
B COOTBETCTBUIU ¢ (peJiepalibHBIM rOCY IapCTBEHHLIM 00pa30BaTeNbHEIM CTaHIapTOM
Boicmero  obpazopanua (PI'OC BO) 0o HampaBIEHUIO  IIOJATOTOBKH
02.03.03Marematuueckoe odecredeHne i aAMIHICTPUPOBaHIE HHPOPMAIIIOHHBIX
CHUCTEM.

[Iporpammy cocTaBWI(M):

=

O.B. TI'apky1a, JOITeHT, KaHa. ¢hu3.-MaT. HayK, JOIIEHT HE
!

Pabouas mporpamMma JUCHUIIIHHEL « OCHOBBI KOMITLIOTEPHOIT IpaduKim»
yTBep:k/IeHa Ha 3acefaHnu kadeapsl nHGOPMAINOHHBIX TEXHOJIOTHIT IMPOTOKOT
Nel5 ot «14» mas 2025r.

3apeayroniuii kadgeapoii (pazpadoTunka)
B. B. Ilogkomun

Pabouas nporpamma obcyk/ieHa Ha 3aceaHun Kadeapbl HHPOPMaIIIOHHBIX
TexHoJoruit mpoTokon Nel5 ot «14» masa 2025r.
3apeayronuii xadeapoil (BB CKaroITeil)

B. B. Ilogkomun

YTBepK/IeHa Ha 3aceJaHul yueOHO-MeToqIueckoll komuccun gaxyinbTeTa
KOMITBEOTEPHBIX TEXHOJIOTHH U MpuKIafHO MaTeMaTuK OpoToKoJ Ned oT «23»
mas 2025 r. -
IIpencematens YMK daxyibTeTa
A. B. Koanenko

PenensenTtor:

Bermapsau M. E., IIpopexTop 1o yuedHoii padote, KpacHojapckuii koolepaTHUBHEIN
nuctutyT (minan) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEPCUTET
KOOTIepalim»

Py6nos Cepreit EBrenbeBud, kaHaAIIaT GU3NKO-MaTEMATUUECKUX HAYK, JJOIEHT
kadeapul MmaTreMaTtiaeckoro Mojenuporanus I'BOY BO «Kyol ' Y»

1 Ieau n 3agaum U3yueHUs TUCLHUTLTHHBI (MO/TyJI)
1.1 Ilesb ocBOEHHU S M CIHILINHbI



[lenmpro AHCHMIUIMHBL SBISIETCS (OPMHPOBaHHE COBPEMEHHBIX TEOPETHUECKHX 3HAHMII,
MpHOOpeTeHHe YMEHHI H HaBBIKOB, TTO3BOJITIOIIHX BIaIeTh HA IMPAKTHKE OCHOBHBIMH ITPHEMAMH
M MeTOJ[aMH TeXHOIIOTHIT ITPOrpaMMHPOBAHHS KOMITEIOTEPHOH IpadHKH.

CopmepikaTellbHOE HAIlOTHEHHE MJHCIUIUIMHBI OOYCIOBIEHO OOIMMH 3ajJayaMH B
MMOATOTOBKe GaKalappa.

HayuHOil OCHOBOH IS IIOCTPOEHHMS IIPOrPaMMBl JAHHOH JHUCIMIUIMHBI SBIISETCS
TE€OPETHKO-TIParMaTHYECKHIT ITOX0] B OOYYEHHI.

1.2 3amaun JUCIHILIHHBI
OCHOBHBIMH 3aJa4aMH JH CIIHITIHHBL IBIITIOTCS:
- M3yueHne MaTeMaTHYECKHX OCHOB KOMIThIOTEPHOI rpadhHKH;
- M3yueHNS alrOpHTMIYeCKHX OCHOB KOMIThFOTEPHOI rpad K,
- Pa3paboTka 1 IIpHMeHEHHE COBPEMEHHBIX MAaTEMATHYECKHX METONOB H aITOPHTMOB JJIS
peIeHHs 3ajJady MOJAETHPOBAHMS M peaTH3allHi HOBBIX CHCTEM H OOBEKTOB KOMITHIOTEPHOH

rpaduKH.

1.3 Mecro JHCHHINIHHBI (MOIYJ/IfA) B CTPYKTYPe 00pa30BaTe/IbHOM MPOrpaMmbI
JuciimumHa «OCHOBBI KOMITBIOTEPHOH I'paHKH» OTHOCHTCA K «OOs3aTelbHAs YacTh»
broka 1 «/IMcIMIUTMHBL (MOYIIH )» YU4eOHOIO TUIaHAa.

1.4 IlepeveHnh NMIAHMPYEMbIX Pe3y/JbTATOB O0OYUeHHS M0 JUCIHHILINHE (MOIYJII0),
COOTHECEHHbIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH I 00PA30BATeNbLHOI MPOrPpaMMbI

WsyueHne pmaHHOH y4eOHOIT JMHCIMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE
0OYYAIOIIUXCS CIEMYIOINX KOMITETEHITHIT:

OIIK-2 CnocodeH NPUMEHAT b COBPeMEHHBII MATeMAT HUeCKHIl ANNAapaT, CBA3AHHbIIM ¢
NpoeKTHPOBAHIEM, Pa3padoTKoil, peajm3ammeil H OIeHKOH Ka4decTBa
NPOrpaMMHBIX NPOAYKTOB H TMNPOrPaMMHBIX KOMILIEKCOB B Pa3jIHYHbIX
00J1aCT X YesI0BeUecKoil AesiTeIbHOCTH

HJ[-2.01IK-2 Ipumernsem coépemeHHbLIL MameMamuuecKuili  annapam  npu
nocmpoeHuu modejeil 6 PAIUYHLIX 00J1ACMAX  1ell06 eUecKoil
oeamebHocmuU

3namo OCHOBBHI alT OPHTMH3AI[HH H IPOrpaMMHPOBaHISI CKpHITT-(aitiioB Ha sS3bike C#.

[ IpUHIGIIEI TIOCTPOEHHUS M BHIbI apXUTEKTYPHl KOMITBIOTEPHOTO MPOrPaMMHOIO
obeclieyeHHsI, BO3MOXKHOCTH OpraHm3aiiu 3((PeKTHBHOTO TrpadHIecKOro

0TOOpaKeHH A
CraHmapThl opOpMIEHHS KOJa TSI HCIIONB3YEMBIX S3IKOB ITPOT PAMMHPOBAHHS
C++, CH.

Ymems IIprMeHSITH MeTOXBI H  CpPeACTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOTO

MPOTrPaMMHOI0 OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
nHTep(deficoB I co3MaHMsA H HCIOMb30BaHUS Tpad)HUecKOro IpelcTaBIeHHS
MOITy4aeMbIX PellleHHH.
Bnaodems [TpoekTHpOBaHHEM ITPOrPaMMHBIX TpadHyecKx HHTepgeiicoB.
[IpoeKTHpOBaHHEM CTPYKTYP AAHHBIX IS XPaHEHNS TPagYeCcKIX ITPHMHTHBOB.
Pa3paboTKOl TEXHHYECKON MOKYMEHTAIlMH Ha KOMIBIOTEPHOE IIPOrPAMMHOE
o0ecIeYeHHE ¢ HCITOIb30BAHHEM CYIIECTBYIOIINX CTAHAAPTOB.
HJ[-3.01IK-2 Apzymenmuposaro npumersem Memoost np oeKmuposanu,
Pazpab omKu U peaiu3ayuu npozpammHbIX HPoOyKnoe U np ozp aMMHbIX
KOMNJIEKCO6 6 P 3IUYUHBIX 00J1ACHAX 1e106 eUeCKOIl deamelbHOCHU
3namo OCHOBHI aNT OpHTMH3AI[HH H IIPOrpaMMHPOBaHH S CKPHITT-(haiiop Ha a3bike CH#.



Yuems

Bnaoems

[ TpHHIMITEI TTOCTPOEHHS M BHJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOLO
obeclieyeHHs, BO3MOXKHOCTH OpraHm3aimu 3(P(PeKTHBHOrO rpadHIecKoro
0TOOpaKeHH L.

CraHmapThl opopMIeHHS KOJa JUISI HCTIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHHS
C++, CH.

IIprMeHSITH  MeTOXBI M CpPeACTBa  INPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MIPOTrPaMMHOIO OOecIIeYeHH I, CTPYKTYP JAAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(eficoB IS co3MaHHsI H HCIOMb30BaHUS TPadHUECKOro IpeIcTaBIeHHS
TIOITy4aeMbIX PeIlleHHIH.

[IpoeKTHpOBaHHEM ITPOrPAMMHBIX I'padHYeCKHX HHTEP(DEHCOB.
[TpoeKTHpOBaHHEM CTPYKTYP AAaHHBIX I XPaHEHHS TPa(IYecKIX ITPHMHTHBOB.
Pa3paboTKol TEeXHHYECKON MOKYMEHTAIlHH Ha KOMIIbIOTEPHOE IIPOrPAMMHOE
o0ecIeueHHe ¢ HCIIOIB30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.

OIIK-3 Cnoco0eH nMpHMeHATH cOBpeMeHHbIe HHPOPMANHOHHBbIE TEXHOJIOTHH, B TOM
yHcJde OTeYeCTBEHHbIe, MNPH CO3JAHHH MNPOTPAMMHBIX MNPOAYKTOB H
NPOrpaMMHBIX KOMILTEKCOB PA3JIMYHOI0 HA3HAYECHHS

HJ/[-1.0IIK-3

3Hams

VYuems

Bnaoems

H/[-2.0IIK-3

3Hams

Yuems

Bnaoems

Apeymenmuposano npumeHsem CcO6PEMEHHbIE UHYOPMALUOHHDIE
mexHonocuu, 6 MmMOM uUlUCle OmeyecmeeHHble, NpU CO30AHUU
NPOZPAMMHBIX HPOOYKHIOE U NPOZPAMMHBIX KOMNJIEKCO6 PAIIUYUHOZ0
H@3HAYeHU A
OCHOBHI aNT OpHTMH3AI[HH H IIPOrpaMMHPOBaHH S CKPHITT-(haiiop Ha a3bike CH#.
[ TpHHIIMITEI TTOCTPOEHHS M BUJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IPOrPAMMHOIO
obeclieyeHHUs, BO3MOXKHOCTH OpraHm3aimu 3 (PeKTHBHOrO TrpadHIecKoro
0TOOpaKkEeHH L.
CraHgapThl opOpMIEHHS KOJa TSI HCIIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHIS
C++, CH#.
IIprMeHSTH MeTOABI M CpPeACTBA  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MIPOTrPaMMHOIO OOECIIeYeHH I, CTPYKTYP JAAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(deficoB IS co3maHMsI H HCIONb30BaHUS Tpad)HUeCKOro IpeIcTaBIeHH S
TOITy4aeMbIX PEIlleHNH.
[TpoekTHpOBaHHEM MPOrPAMMHBIX I'padHUYecKIX HHTep(eHCcoB.
[IpoeKTHpOBaHHEM CTPYKTYP AAaHHBIX I XpPaHEHHS TPa(IYeCKIX ITPHMHTHBOB.
Pa3paboTKol TEXHHYECKON MOKYMEHTAIlHH Ha KOMIIbIOTEPHOE IIPOrPaAMMHOE
oOecIeYeHHE ¢ HCIIOIb30BAHIEM CYIIECTBYIOIINX CTAaHIAPTOB.

Opuenmupyemcsa 6 COSPEMEHHLIX NONONCEHUAX U KOHUENnyuax
HPUKIAOHO20 M CUCHMIEMHO20  NPOZPAMMHO20  ODecneueHus,
apxumexkmypsl KOMNbLIOMeEPos U cemeil (6 mMom 4ucie U 2100a1IbHbIX),
MEXHON0ZUU CO30AHUA U CONPO60IHCOEHUA NPOZPAMMHBIX NPOOYKMOE U
npoZpaAMMHBIX KOMNIIEKCO6
OCHOBBHI alT OPHTMH3AI[HH H IPOrpaMMHPOBaHISI CKpHITT-(aitiioB Ha sS3bike C#.
[ TpHHIMITEI TOCTPOEHHS M BUJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IPOrPAMMHOIO
obeclieYyeHHs, BO3MOXKHOCTH OpraHmM3aiiu 3((PeKTHBHOTO Tpad)HIECKOro
0TOOpaKeHH A
CraHmapThl opOpMIEHHS KOJa TSI HCIIONB3YEMBIX S3IKOB ITPOT PAMMHPOBAHHS
C++, CH.
[IprMeHSITH  MeTOABI M CpPeACTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MPOTrPaMMHOI0 OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
nHTep(deficoB I co3MaHMsA H HCIOMb30BaHUS Tpad)HUecKOro IpelcTaBIeHHS
MOITy4aeMbIX PellleHHH.
[TpoeKTHpOBaHHEM ITPOrPAMMHBIX I'padHUYeCKHX HHTEP(DEHCOB.
[IpoeKTHpOBaHHEM CTPYKTYP AAHHBIX IS XPaHEHNS TPagYeCcKIX ITPHMHTHBOB.



Pa3paboTKOil TEeXHHYECKO# JOKYMEHTAI[MH Ha KOMIIbIOTEPHOE ITPOrPaMMHOE
obecIieYeHHe C HCIIOITb30BAHHEM CYIIIE CTBYIOIIIX CTaHapTOB.

. CrpykTypa U coJep:kaHHe JUCHHUIIIUHbI
2.1 PacnpejesieHHe TPYAOEMKOCTH JUCIHILIHHBI 0 BHAAM padoT
OO01mas TpyI0EMKOCTh AUCIIUIUIMHBI COCTABILSET 4 3a4. efl. (144 yacoB), HX pacIipellelleHHe

IO BHaM paboT IpejicTaRIeHO B TabmHIle

Cemectpbl
Bu yueoHoii padoThbl Beero (Jachl)
ACOB [
KonrakTHas padoTa, B TOM YHC/IE: 723 72,3
Ay/MTOpHBIE 3aHATHSA (BCEro): 68 68
BaHATHA JIEKI[HOHHOTO THIIA 34 34
JlaGopaTopHBIE 3aHATHS 34 34
Il Has KOHTaAKTHaA padora: 4,3 43
KoHTpois camocTtosTernsHoi paborsl (KCP) 4 4
[Ipomesxyrounas arrecrarusd (MKP) 0,3 0.3
CamocTosiTeJibHASA PadoTa, B TOM YHCJIE: 36 36
Buinonnernite unoueuoyans Holx 3a0anlii 36 36
(paspabomxa npoexma)
KoHTtpo.ib: 35,7 | 35,7
[ToaroToBKa K HK3aMeHy 35,7 | 357
Jac. 144 144
B TOM YHCJIe
O0mAs TPYA0EMKOCTH KOHTAKTHAas 723 | 723
padoTa
3a4. e 4 4

2.2 CTpyKTYpa JHCHHILIHHbI

PacrpefienneHne BHIOB Y4eOHO# paboTH H HX TPYAOEMKOCTH IT0 pa3jieniaM JHCIHIDIHHEIL.
Pasens! (TeMbl) JHCIHIUIHHEL, H3y4YaeMble B 7 ceMecTpe

Ko/nriecTBo “1acoB
Bueaym
Ne HanMmeHoEBaHHE P a3eJI0B (TeM) B AymaropHas padora TOpHAA
cero padoTa
Ja 113 JIP CPC
1. | BBefeHHe B KOMITBIOTEPHYIO I'padHKy. 10 3 3 4
Cpena paspadorku Unity. MHCTpyMEHTE
= 12 -4 4 4
pazpaborku. HacTpolika ITpoekTa.
3. | KommoneHTtsr GameObjects. CrcTeMa cOOBITHIT 12
4 4 4
(EventSystem)
4. | Koopmuuatsr B GUI Unity3D. Mupossie 12
KOOpMHATH. CHCTeMa KOOPAHHAT 3KpaHa. 4 -4 4
CHcTeMa KOOpIHHAT rpadrueckoro HHTepdeiica.
5. | AunMalms. 12 4 4 4
6. | HacTpoiika ITOBEpPXHOCTH. 12 4 4 4
7. | Kamepa u nrpopast o0acTs. 12 4 4 4
8. | CxpuIIT-(aiin clieHapHs HIPHL. 12 4 4 4
9. | Jlanmmadrt. 10 3 3 4
NTOI'O mo pasgesam CIHILIHHbI 104 34 34 36
Konrpons camoctosrensHoi paboTsl (KCP) -+




Ko/nriecTR0 ACOB
Bueaym
Ne HanMmeHoBaHHE P az1e/10B (TeM) Beero AymiaropHas padoTa TOpHAA
padoTa
J [ m3 | ap CPC

[IpomexyToyHas artectaims (MKP) 0.3

[ToAroToBKa K TEKYIEMY KOHTPOIO 35,7

O0mAs TPYA0EMKOCTD MO0 JHCIHILTHHE 144

2.3 Coaepsranue pa3aesioB (TeM) JHCHHILINHbI
2.3.1 3anATHA JEeKIIHOHHOT 0 THIIA
Popma
Ne HanMveHoBaHIe pazge1a (TeMbI) Coaep:raHHe pazae/ia (TeMBI) TERYIIer o
KOHTP 011

1. | Beegemue B ArmapaTtHas Oaza MAIIHHHO rpagpuxu, | P3, T

KOMITBIOTEPHYIO I'PadHKy MIPOrpaMMHBIE CPelcTBa KOMITHIOTEPHOI TpadHKH.
I'padrueckiie BO3MOKHOCTH SI3HIKOB  BBEICOKOIO
ypoBHA. ['padrdeckuie pemakTophl. ['padrrueckue
s3eIKH. ['padiryeckrie OGHOMMOTEKH.

2. | Cpena paspadorku Unity. OCHOBHBIE ITYHKTHI MEHIO: HEPAPXHS, TIPOCMOTP P3, T
HMHCTpYMeHTH pa3pabOTKH. | CIEHBI H UI'PBI, AHUMAIIHU, HHCITEKTOP, ITPOEKT,

Hacrpoilika mmpoekTa. AKTHBBL.

3. | Kommonentsl GameObjects. | KommioneHtsl  Transform, Renderer, Collider, | P3, T
CucTeMa cOOBITHIT Phisics, Effects. YIpaBieHne 1 opraHusais CBI3H
(EventSystem) MeJKIY MOAYILSIMH KOMITOHEHTA.

4. | KoopmguHarsl B GUI MrupoBeie koopauHaTel. Cucrema KkoopmuHart | P3, T
Unity3D. rpadyeckoro HHTepdeiica.

5. | Aummarius. Hactporiika 3D aHmMarim. P3, T

6. | HacTpoiika ITOBEPXHOCTH. Odopmiienne snmementa Ground. P3, T

7. | Kamepa u urpoBas o6macts. | HacTpolika KaMephl H HIPOBOI OOJIACTH. P3, T

KoMIToHeHT Transform.

8. | CkpuIrT-aiin crieHapHs Cxpurt-daiin 1 QyHKIFoHamNa IIpH P3, T

UTPHL. CTOJIKHOBEHHH C IUIOCKOCTBIO, Pa3pyIlEHHE.
[TepeMellieHHE HTPOBOTO OOBEKTA 3a YKa3aTEIIEM
MBIIIIH.
9. | UrpoBoe MeHI0. CUETUHK Co3gaHiie HTPOBOTro MeHI0. CO3[JaHHe CUETUHKA P3, T
OUYKOB. OUYKOB.
2.3.2 3aHATHS CeMHHAPCKOT0 THIIA — He MPeayCMOTPEHbI
2.3.3 JIaGopaTopHbIe 3aHATHA
Popma
Ne HanMveHoBaHHe p azges1a (TeMbI) HaunveHopaHHe J1a6opaTopHBIX padoT TERYIEr 0
KOHTP 011

1. | Cpena paspaborku Unity. H3yunuTh HHCTPYMEHTH pa3paboTku. HacTpouTs P3, T
HMHCTpyMeHTH pa3pabOTKH. | ITPOEKT.

Hactpoiika mmpoekTa.

2. | Kommonentsr GameObjects. | M3yunrs xkomoHeHTH GameObjects. Cosnarthb P3, T
CucTeMa cOOBITHIT KOMIIOHEHT «ITaJ[afOIIIT KyO».

(EventSystem)

3. | Koopmguuars B GUI H3yuynuTh MHPOBBIE KOOPIUHATEL U CHCTEMY P3, T
Unity3D. KOOPAMHAT BKPaHa.




Pdopma

Ne HanMmeHoERaHHe pazle/ia (TeMbI) HanmveHopaHHe J1a0opaTopHLIX padoT TeKYIIer o
KOHTP 0J18
4. | AHmmalius. Co3gaHie 1 HacTporika 3D aHHMaI[HH. P3, T
5. | Hactporika ITOBEpXHOCTH. BmsyansHoe odopmienne sneMeHTa Ground. P3, T
6. | Kamepa i urpopas oOmacts. | HacTpolika KaMepsl 1 UTPOBOI OOIaCTH. P3, T
Kowmronent Transform.
7. | CxprriT-¢aiin ciieHapHs Paspaborka Ha C# ckpHITT-(ailiioB IS peakIHH Ha P3, T
HIPEL. CTOIIKHOBEHHS, Pa3pYILUEHIS, TIEPEMEIIEHHS.
[IepemerieHne HTPOBOrO OOBEKTA 3a YKa3aTEIIeM
MBIIIIH.
8. | UrpoBoe MeHI0. CUETUHK CosgaHiie HTPoOBOro MeHI0. CO3[jaHNe CUETUHKA P3, T

OYKOB.

OYKOB.

2.3.4 KypcoBble padoThl — He MPeyCMOTPEHbI

2.4 IlepeveHb Y4eOHO-METOMIECKOT0 odeceueHHs A CAMOCTOSATEILHOH PadoThI
00YUYAIOIIHXCA N0 JUCI{HILTHHE (MOIYJ/II0)

[lepeueHp yuyeOHO-METOIHYECKOTO O0eCIIeYeHIST JUCI[HIUTHHEI
No Bug CPC T1O BBITIOJIHEHHIO CAMOCTOSTEIBHOH paboThI
1 H3yueHne MeTtonuieckie yKazaHHS IO OpraHM3al[iil CaMOCTOSTEIIbHOMH
TEOPETHYECKOT O paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MaTepHana HH} OPMAIHOHHBIX TeXHOIOrHiT, mporokorn Nel ot 30.08.2019
2 Pemtenne 3amau Metommieckie yKa3zaHHS TI0 OpPraHH3allii CaMOCTOSTEIbHOMN
paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MH} OpMAIHOHHBIX TeXHOIOrHit, mporokorn Nel ot 30.08.2019

B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAaIIHH:

Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAMIOB H JIHII ¢ OTPaHHYEHHBIMH BO3MOJKHOCTSIMH 310poBbs (OB 3) mpeocTaBisrorcs

JU1s1 THIL ¢ HapyTIeHHSIMH 3PEHIS:
— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,
— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.
JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.
JU1s1 THIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATEIbHOTO allllapara:

— B IeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBII TIepeueHb MOJXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cootBerctBuu ¢ TpeGopaHmsvu OI'OC B mporpamma JUCIHIUIHHEL IIPeAycMaTpPHBAET
HCIIONIb30BaHNe B y4YeOHOM IIpOIlecce CIEAYIOIMHX OOpa3OBaTENbHBIE TEXHOIIOTWH: YTEHHE
JTEKIMH C HCIMONB30BAaHHEM MYyJbTHMEIUITHBIX TEXHOJOIHII; METOJ MallbIX TPYIII, pa30op
MPaKTHYeCKUX 3a/[a4 H KeHCOB.




[Ipn 0Oy4eHHH HCITONB3YIOTCS CIEAYIONIHE 00pa30BaTeIbHbIE TEXHOMOTHI:

— TexHomormd KOMMYHHKAaTHBHOIO OOyuYeHHS — HalpaBiIeHa Ha (opMHpOBaHIe
KOMMYHHKAaTHBHOI KOMITETEHTHOCTH CTYIEHTOB, KOTOpas SBILIeTCS 0a30BOH, HEOOXOAUMOMN I
aJlalTaIii K COBPEMEHHBIM YCIOBHSM MeKKYIIb TYPHOH KOMMYHHKAI[HH.

— TexHomorusgd pasHOYpPOBHeBOro (auddepeHIIHPOBAHHOIO) OO0yUeHHS — ITpejIloliaraer
OCYINECTBIIEHIE TTO3HABATEIBHOI MAEITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOXKHOCTEH H HHTEPECOB, ITOOIMIPSS HX pealTH30BBIBATh CBOH TBOPYECKHIT
noreHIHan. CosmaHie H HCIIONb30BaHHE IHATHOCTHYECKHIX TECTOB SBIISETCS HeOTheMIeMOil
YACTHIO JAHHOI TeXHOIOIHH.

— TexHomorms MOAYIBHOrO OOYYeHHS — IIpeAyCMaTpHBAaeT JelleHHE COAepKaHHsI
JHCIHITINHBI Ha JOCTaTOYHO aBTOHOMHBIE pa3/ielibl (MOMYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYpC.

— HHpopMalHOHHO-KOMMYHHKaI[HOHHEIe TexHomornn (MKT) - pacnmpsror pamku
00pa3oBaTeIbHOrO IpoIiecca, IMOBBIIIAS €r0 IMPAaKTHYECKYIO HAIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(HKAIIMH CaMOCTOATENbHOIT padOTHl yYalHXCS H IIOBBIIIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B paMkax KT Beiaensrorcs 2 BUa TEXHOIOTHH:

— TexHONOTHS HCIIONBb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TO3BOIIET 3 (heKTHBHO
JIOTIOTTHHTH ITPOIecC O0YyUEHNS SI3BIKY Ha BCEX YPOBHSIX.

— VHTepHeT-TeXHONMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUIS  TIOHCKaA
nHpopMari, pa3padoTKH HayIHBIX MMPOEKTOB, BeleHH HayUHBIX HCCIIEeIOBAHHIT.

— TexHomnornsa MHAMBHIyaTH3aI[MH OOyYEeHHS — TIOMOTaeT pealM30BBIBaTh ITHYHOCTHO-
OPHEHTHPOBAHHBII ITOAXOJ, YYHTHIBaS HHAMBHIAYyalbHBIE OCOOEHHOCTH M TOTPeGHOCTH
YYAIHXCL.

— IlpoexkTHast TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICHICTBHS YYaIl[MXCS C LENbI0 PEIleHHs 3ajaui, KOTopas OIMpeJelsdeTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIENSI TY HIH HHYIO ITpeIMeTHYIO 00MIacTh.

— TexHonornsa oOy4eHHS B COTPYAHHYECTBE — pealH3yeT HIAECI0 B3aHMHOTO OOyYeHHS,
OCYINECTBISIA KaK HHAMBHAYAIbHYIO, TaK H KO/UIEKTHBHYIO OTBETCTBEHHOCTh 3a PpeEIlEHHE
yUeOHBIX 3a][ay.

— HrpoBas TexXHONOrHsA — MO3BOJIIET Pa3BHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOKHBIX
CIIoco0OB pellieHHs Mpo0ieM, aKTHBH3UPYS MBIIINIEHHE CTYAEHTOB M PacKpbIBas JIMTYHOCTHBIT
ITOTEHINAN KaKJJ0T0 YUaITeTOCH.

— TexHoTOTHS pasBHTHS KPHTHYECKOIO MBIIDIEHHSA — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
oTOHpaTh HH(OPMAIIHEIO JUTS PellleHHs ITOCTaBIIEHHOM 3a[auH.

KoMruiekcHOe HCITOIB30BaHHE B YUeOHOM IIpoOIlecce BCEX BBIINIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT II03HABATEIbHBIE
TIPOIECCHI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIIYIIHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNbHBIX TEXHOIOIHH BKIIFOYAIOT B CE0S:

— paboTa B MaJbIX TPYIITAX (KOMaHJIe) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOB B IPYIIIE MO/
PYKOBOJICTBOM JIHjIepa, HalIpaBIIeHHAas Ha pellleHIe 00MIeit 3a1aun ITyTéM TBOPUYECKOTO CIIOKEHHS
Pe3yIbTaTOB HHAMBHAYAIBHOH palOTHl WISHOB KOMAHABI C JIEeHHEM IIOMTHOMOYHH U
OTBETCTBEHHOCTH;

— TPOEKTHas TEXHOIOTHS - HHANBHIYaIbHas WIH KOJUIEKTHBHAS JIeSTeIbHOCTh 110 0TO0pY,
pacrpeieIeHHIO H CHCTeMaTH3al[HH MaTepHala IO OIpeelIeHHOI TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISETCS IIPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAIM3 pPeallbHbIX ITPOOIEMHBIX CHTYaIlHil, HMEBIIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANMbHOI AeSTeIbHOCTH, H ITOHCK BapHAHTOB
JIYYIIX PEIIeHHI;



— Pa3BHTHE KPHUTHYECKOTO MBIIUIEHHS — 00pa30oBaTeIbHas AesTENbHOCTD, HallpaBIIeHHAS Ha
Pa3BHTHE Yy CTYAEHTOB Pa3yMHOTr0, pe(IeKCHBHOIO MBIIUIEHHS, CIIOCOOHOTO BBIIBHHYTH HOBBIE
HJIEU U YBUAETh HOBBIE BOSMOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3aflad M CHTYAI[Mil IMHMPOKO HCIONBb3YeTCS Kak
TperojiaBarelieM, TaK M CTYJEHTaMH BO BpeMs JIeKI[Hil, Ja0OpaTOPHBIX 3aHATHII M aHaIH3a
Pe3yIbTaTOB CAMOCTOSATENBHOH PAbOTHl. 3TO OOYCIIOBIEHO TEM, YTO IIPH HCCIENOBAaHHH H
pelIeHHH Kax[0i KOHKPETHOI 3a1ayul HMeeTcs, KaK MPaBHII0, HeCKOIbKO METOJIOB, a 3TO TpedyeT
pa3bopa 1 OIEHKH IIeI0iT COBOKYITHOCTH KOHKPETHBIX CHTYaI[HIA.

7 KOJIHYECTBO
I/ICHO.]'I]:Z!YBM]:IG HHTEPAKTHBHEIE 00pa3oBaTe/ILHBIC
Cemecrp BH,E[ 3aHATHHA ' HHTE€PAKTHBHBIX
TEXHOJIOTHH
qacoB
[IpakTiyeckie 3aHATHSI B pexIMax
7 JI, JIP B3aHMOJIEHCTBHS «ITPEINOAABATEND — CTYAEHT» H 6
«CTYHEHT — CTYHEHT»
Hroro 6

Tembl, 3aaHHs M BOIPOCHL JJIT CaMOCTOSITENbHOH paGoThl MPH3BAHBI C(HOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAIMH, YMEHHSI CaMOCTOSITENIbHO pPacIHpATh H YIIMyOlsATh 3HAHUA,
TOTyYEHHBIE B XOJIe JIEKITHOHHBIX H IPAKTHYeCKHUX 3aHSTHII.

[Moxox pa36opa KOHKPETHBIX CHTYAIHiT ITHPOKO HCTIONb3YETC S KaK MpelofaBaTeeM, TaK
H CTy/IEHTaMH TIpH TTPOBEAECHHH aHAIH3a Pe3yIbTaTOB CaMOCTOSTEIBHOI PabOTHI.

JUIs Il ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3J{OPOBbSI TIPEAYCMOTpPEHa OpTaHM3aIlis]
KOHCYJIbTAIMIT C HCIIOJb30BAHHEM 3IeKTPOHHOM ITOYTHI.

JU1s1 TUIL ¢ HapyTIeHHSIMH 3PEHI S

— B ITe4aTHOI (hopMe YBeTHUEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JU1s1 TuIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO aIlapara:

— B MeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUms mIp ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J[OPOBbSI IPEAYCMOTPEHA OpTaHM3aI[isg
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YarOIHXCA.

4. OuleHOYHbIE U METOANMYECKIE MATEPHAJIBI
4.1 OneHounble cpeAcTBAa YIsE TeKYIIEro KOHTPOJIS  YCIEeBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AU

OrneHOYHbIE CpPEeICTBa ITpeAHA3HAYEHBbI I KOHTPOIS H OIEHKH 00pa30BaTelbHbIX
JOCTHKeHHIT OOYyYarolMXCs, OCBOMBIIMX IIPOrpaMMy Y4eOHOH JHCIMIUIMHBI «(OCHOBHI
KOMITBIOTEPHOI TpadHKIL».

O1eHOYHBIE CPENCTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIBl IS MPOBEACHUS TeKYIero
KOHTPO.JIAA B popMe TECTOBBIX 3aJ[aHII H MPOMEKYTOUHOI aTTecTalii B GopMe BOITPOCOB H
3aJJaHHIT K 3a4eTy.

OrneHOYHBIE CpeACTBa IS HHBAIMIOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH

3JIOPOBBSI BEIOHPAIOTCS ¢ YUeTOM HX HHAHBHYAIbHBIX ITCHXO(MH3HUECKIX 0COOeHHOCTEHH.

— ITPH HEOOXOIIMOCTH HHBAJTH/IaM H JTHI[aM ¢ OTPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbS

MIPEAOCTABIISAETCS JOMOMHHTELHOE BPEMSI UL ITOATOTOBKH OTBETA Ha SK3aMeHe



— IIPH TIPOBEJIEHHH TIPOILIEAYPHI OIIEHHBAHUS PE3YyIbTaTOB OOYUEHIS HHBAMIOB H JHII C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPEIyCMATPHBAETCS HCIIONb30BAHIE TEXHITYECKIX
CPEeACTB, HEOOXOMMMBIX HM B CBSI3H C MX HHAHBHAYATbHBIMH OCOOEHHOCT SIMH

— IIPH HEOOXOAMMOCTH 1T 00YYArOIIHXCS ¢ OrPaHHYEHHBIMH BO3MOYKHOCTSIMH 3]{OPOBbSI
H HHBAIMIOB IPOIEAypa OIEHHBAaHMUS pe3yIbTaTOB OOYYEHHSI 110 JUCIHIUIHHE MOXKET
MTPOBOIUTHCS B HECKOIBKO 3TATIOB.

[Iporieaypa OIEHHBAHHA Pe3yNbTaTOB OOYUEHHS HHBAHAOB H JIHI[ C OTPaHHYEHHBIMHI
BO3MOYKHOCTSIMH 3I0POBbSI TI0 JAMCIFOUIMHE (MOAYIIO) IpedyCcMaTpHBAaeT IIPeIOCTaBIIEHIE
nHpopMaIii B ¢GopMax, amallTHPOBAHHBIX K OTPAHMYEHHSM HX 3I0POBbS H BOCIIPHSTHS
nHpopMarrm:

JU1s1 TUIL ¢ HapyTIeHHSIMH 3PEHI ST

— B ITe4aTHOI (hopMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JU1s1 THIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATEIbHOTO allllapara:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaIOIIIXCA.

CTPYKTYpa olleHOUHBIX CPEJACTB sl TeKYlIell H MPOMesKYTOYHO aTTecTaIlu

Kog HaumeHoBaHHe
Ne | KoHTpoJHpyeMblIe pasfienbl (TeMbI) | KOHTP OJHPY eMoF OLIEHOYHOTO CPEJICTBA

*
/n IHC LMIUTHHBI KOMITETEHLHH Texy ML KOHTP OB IIp omexyTOUHAA
(HIIH €€ YacTH) aTTecTaLHA

1 | Kommmonentsl GameObjects. | U/[-2.0IIK-2 | T.P3. 3agaum 1-10. | T. 3agaum 11-15.
CHcTteMa coOBITHIT HUJI-3.0I1K-2
(EventSystem) HUJI-1.011K-3
WJI-2.0TIK-3
2 KOOp,III‘IHaTBI B GUI I/Iﬂ-onK-z T, P3. 3amawm 1-8. T. 3amaum 9-10.
Unity3D. HUJI-3.0I1K-2
WUJ-1.0TIK-3
WJI-2.0TIK-3
3 AmMarus. WJ1-2.0IIK-2 T, P3. 3agau 1-8. T. 3agaun 9-10.
HJI-3.0TIK-2
WUJ-1.0TIK-3
WJI-2.0TIK-3
4 | Hacrpolika ITOBEPXHOCTH. WJ-2.0IIK-2 | T.P3. 3agawm 1-8. T. 3amaun 9-10.
HUJI-3.0I1K-2
WUJ-1.0TIK-3
WJI-2.0TIK-3
5 | Kamepa u urpoas odmacts. | UJ[-2.0TIK-2 | T.P3. 3agawm 1-8. T. 3apaun 9-10.
HJI-3.0TIK-2
HUJ-1.0TIK-3
WJ1-2.0TIK-3
6 | Cxpmrr-(aiin ciieHapHs HUJ1-2.0IIK-2 | T, P3. 3agaw 1-8. T. 3agaun 9-10.
HUTPHL. HUJI-3.0I1IK-2
WUJ-1.0TIK-3
WJI-2.0TIK-3




Kog HarnmeHoBaHHe
No | KoHTpoymHpyeMble pasfenbl (TeEMbI) | KOHTP OJHPY EMOH OLIEHOYHOTO CPENCTBA
/I THCIHIUIHHBI * KOMITETEHLHH T Rowp s IIp omesxyTouHAaA
(HWIH ee yacTH) aTTecTaLHA
7 | UrpoBoe meHr0. CHETUHK WJ-2.0IIK-2 | T.P3. 3agawm 1-8. T. 3apaun 9-10.
OYKOB. H]J1-3.011K-2
HU]I-1.011IK-3
NJ1-2.0I1K-3

HoxasaTe.Jm, KPHTEPHHA H IIKAJIA OI€HKH C(l)O])MHpOBaHHle KOMIeTeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOSHHS KOMIIETEHI[HIT IUIAHHPYEMBIM
pesynbraTaM o0yYeHHsI H KPUTEPHSM HX OIIeHHBAaHUS (OLIEHKA: YI0BJIETBOPHTENILHO /3a4TEH0):
OIIK-2 Cnoco0eH NPHMEHAT b COBPEeMEHHbII MATeMAT HUeCKHil ANNapaT, CBA3AHHbIIH ¢
NpoeKTHPOBAHIEM, Pa3padoTKoil, peajm3ammeil H OIeHKOH Ka4decTBa
NPOrpaMMHBIX NPOAYKTOB M TMPOrPAaMMHBIX KOMILIEKCOB B Pa3IHYHbIX

00J1aCT X YesI0BeYecKoil AesITeIbHOCTH

HJ[-2.0IIK-2 Ipumernsaem coépemeHHbLIL MameMamuyecKuili.  annapam  npu
nocmpoeHuu Mmooeneil 6 P@AUYHBLIX 00JAcmAX  Uelo6euecKoll
oeameitbHOCIU

3namo OCHOBBHI aNT OPHTMH3AI[HH H IIPOrpaMMHPOBaHH S CKpHITT-(aitiioB Ha S3bike C#.

[IpUHIQMTBI TIOCTPOEHHUS M BHIbI apXHUTEKTYPHl KOMITBIOTEPHOTO ITPOrPaMMHOIO
obeclieYeHHUs, BO3MOXKHOCTH OpraHm3aimi 3 (PeKTHBHOTO TrpadHIecKOro

0TOOpaKeHH .
CraHmapThl opOpMIEHHS KOJa JUISI HCTIONb3YEMBIX SI3bIKOB ITPOT PAMMHPOBAHH S
C++, CH.

Ymems [IprmMeHSTH  MeTOABI H  CpPeAcTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO

MIPOTrPaMMHOIO OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(deficoB I co3MaHNsI H HCIOMb30BaHUS Tpa)HUeCcKOro IpeacTaBIeHIS
TIOITy4aeMbIX PEllleHHH.
Bnaodems [TpoekTHpOBaHHEM ITPOrPaMMHBIX TpadHyecKiX HHTep]eiicoB.
[IpoeKTHpPOBaHHEM CTPYKTYP AAHHBIX I XPaHEeHHS TPa(YeCKIX ITPHMHTHBOB.
Pa3paboTKoN TEXHHYECKOH MOKYMEHTAIlMH Ha KOMIIbIOTEPHOE IIPOrPaAMMHOE
o0ecreYeHHe ¢ HCIIOIb30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.
HJ[-3.01IK-2 Apzymenmuposaro npumensaem Menoovt np oeKmuposanu,
pazpad omKu U peanu3ayuu npozpamMmHbIX HPOOYKMOE U NP 0P AMMHBIX
KOMNJIEKCO6 6 P @3IUUHBIX 00J1ACAX 1el06 eUeCKOl desmelbHoCmu
3namo OCHOBBHI alT OPHTMH3AI[HH H IPOrpaMMHPOBaHIS CKpHITT-(aitiioB Ha sS3bike C#.
[ TpHHIMMITEI TTOCTPOEHH S M BUJIBI aPXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOIO
obeclieyeHHsI, BO3MOXKHOCTH OpraHm3aiiu 3((PeKTHBHOTO TrpadHIecKOro

0TOOpaKeHH A
CraHmapThl opOpMIEHHS KOJa TSI HCIIONB3YEMBIX S3IKOB ITPOT PAMMHPOBAHHS
C++, CH.

Ymems IIprMeHSITH MeTOXBI H  CpPeACTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOTO

MPOTrPaMMHOI0 OOECIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
nHTep(deficoB I co3MaHMsA H HCIOMb30BaHUS Tpad)HUecKOro IpelcTaBIeHHS
TIOITy4aeMbIX PEllleHHH.

Bnaodems [TpoekTHpOBAaHHEM ITPOrPaMMHBIX TpadHyecKX HHTepgeiicoB.
[IpoeKTHpOBaHHEM CTPYKTYP AAHHBIX IS XPaHEHNS TPagYeCcKIX ITPHMHTHBOB.
Pa3paboTKON TEXHHYECKON MOKYMEHTAIlHMH Ha KOMIIBIOTEPHOE IIPOrPAMMHOE
o0ecIe4YeHHe ¢ HCIIOIb30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.



OIIK-3 CnocodeH mMpHMeHATH COBpeMeHHbIe HHPOPMANHOHHBbIE TEXHOJOTHH, B TOM
yHcJde oOTeYecTBeHHbIe, MNPH CO3JAHNHM MNPOTPAMMHBIX NPOAYKTOB H
NPOrPaMMHBIX KOMILTEKCOB PA3JIHYHOI0 HA3HAYEHHS

HJ/[-1.0IIK-3

3Hams

Ymems

Bnadems

H/[-2.0IIK-3

3Hams

Yuems

Bnaoems

Apeymenmuposano npumeHsaem CcO6PEMEHHble UHYOPMAUUOHHbIE
mexHonouu, 6 MmMOM UUCe OmeyecmeeHHble, NPU CO30AHUU
NPOZPAMMHBIX HPOOYKHIOE U NPOZPAMMHBIX KOMNIEKCO6 PAZIUYHOZ0
H@HAYeHUA
OCHOBBI aIT OPHTMH3AI[HH H TTPOrPaMMHPOBAHH ST CKPHIIT-(pafiinoB Ha si3bike CH#.
[ TpHHIMITEI TIOCTPOEHHS M BUJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOIO
obeclieYeHHs, BO3MOXKHOCTH OpraHm3aimu 3((PeKTHBHOTO TrpadUIecKoro
0TOOpaKEeHH L.
CraHmapTsl opOpMIEHHS KOMa TSI HCIIONb3YEMBIX S3bIKOB ITPOT PAMMHPOBAHH S
C++, CH.
IIprMeHSTH  MeTOABI M CpPeAcTBa  IPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MPOrPaMMHOIO OOecIIeYeHH I, CTPYKTYP JAHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(eficoB I co3MaHMI H HCIONb30BaHUS Tpad)HIecKOro IpeicTaBIeHH S
MOITy4aeMbIX PellleHHId.
[TpoeKTHpOBaHHEM TPOrPAMMHBIX I'padHIeCKHX HHTEP(DEHCOB.
[TpoeKTHpOBaHHEM CTPYKTYP AAHHBIX IS XpPaHEHUS Tpa(IYeCcKIX ITPHMHTHBOB.
Pa3paboTKOH TEXHHYECKON MOKYMEHTAIlMH Ha KOMIIBIOTEPHOE IIPOrPAMMHOE
o0ecIeYeHHe ¢ HCIIOIb30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.
Opuenmupyemcsa 6 COSPEMEHHLIX NONONHCEHUAX U KOHUENnyuax
NPUKIA0HO20 U CUCHIEMHO020  NPOZPAMMHO20  ObecneueHus,
apxumexkmypsl KOMNsIOMeEPo6 U cemeil (6 mMmom yucie U 2J100aIbHBIX),
MEXHONO0UU CO30AHUA U CONPO60IHCOEHUA NPOZPAMMHBIX NPOOYKIOE U
NPOZPAMMHBIX KOMINIIEKCO6
OCHOBHI aNT OPHTMH3AI[HH H IIPOrpaMMHPOBaHHSI CKpHITT-(aitiioB Ha S3bike C#.
[ TpHHIMITEI TTOCTPOEHHS M BHJIBI APXUTEKTYPhI KOMITBIOTEPHOTO IIPOrPAMMHOLO
obeclieyeHHs, BO3MOXKHOCTH OpraHm3aimu 3(P(PeKTHBHOrO rpadHIecKoro
0TOOpaKeHH L.
CraHmapThl opOpMIEHHS KOJla JUISI HCIIONMb3YEMBIX SI3bIKOB ITPOT PAMMHPOBAHH S
C++, CH.
IIprMeHSITH  MeTOXBI M CpPeACTBa  INPOEKTHPOBAHHA  KOMITBIOTEPHOIO
MIPOTrPaMMHOIO OOecIleYeHH I, CTPYKTYP JaHHBIX, 0a3 JaHHBIX, IIPOrPAMMHBIX
HHTep(eficoB I co3MaHNT H HCIOMb30BaHUS TPpad)HUeCKOro IpeIcTaBIeHH S
TIOITy4aeMbIX PeIleHHIH.
[IpoeKTHpOBaHHEM ITPOrPAMMHBIX I'padHYeCKHX HHTEP(DEHCOB.
[TpoeKTHpOBaHHEM CTPYKTYP AAaHHBIX I XPaHEHHS TPa(IYecKIX ITPHMHTHBOB.
Pa3paboTKOl TEXHHYECKON MOKYMEHTAIlMH Ha KOMIIbIOTEPHOE IIPOrPaMMHOE
o0ecIeYeHHe ¢ HCIIOIB30BAHHEM CYIIECTBYIOIINX CTAHIAPTOB.

Tunosbie KOHTPOJIbHBbIE 32AHHSA HIH HHbIE MATePHAJIbI, HE00X0JHMbIe /15l OLIEHKH
3HAHMII, YMeHHil, HABLIKOB H (IIH) ONbITA JEATEJIbHOCTH, XAPAKTEPH3YIOIIHX >Tanbl
(opMHIpoBAHHA KOMIIETEHIIHIl B NPoIlecce 0CBOEHHA 00Pa30BaATeIbHOI MPOrPaAMMBbI

3agaun 1o TeMe «KommoHeHTH GameQObijects. CHcTeMa COOBITHIT» .

Jig KaKnoH 3aJaud HeoOXOAMMO Ppealn30BaTh OTJIENBHBIN KOMIIOHEHT (CKPHIIT) H
NPHKPENHTh €ro K COOTBETCIBYIOIIEMY HIPOBOMY OO0BeKTYy. [IpoBepuTs paboTocimocoGHOCT
KOMITOHEHTOB MOXHO B pexHMe Play, HakaB KIIaBHIILY «ITPOGEI».

1. JloGaBbTe K HrpoBOMYy OOBEKTYy KOMIIOHEHT Rigidbody, 4TOGBE OH Hayal IOAYHHSITLCA
dmsuke. [IpoBepbTe, UTO 0OBEKT MagaeT MO JeficTBHEM IPaBHTAIHH.

2. Cospmaiite xHonky Ul. Peannsyiite coObITHe, KOTOPOE IIPH HAKaTHH Ha KHOIKY MEHSET IIBET
BeIOpanHOro GameObject.
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13.

14.

15.

HobappTe kommoHeHT Collider k HrpoBoMy oOOBEKTY M  PealM3yHTe COOBITHE
OnCollisionEnter, 4TOOBI IIPH CTOIKHOBEHHHU € IPYTHM OOBEKTOM IIOSBIISIIOCH COOOIIEHNE B
KOHCOITH.

Co3paiiTe HECKOIILKO 00BEKTOB ¢ KOMIIOHEHTOM AudioSource. Peanusyiite coObITHE, YTOOBI
TIPH KIIHKE MBIIIBIO 110 OOBEKTY BOCIIPOM3BOAIICS YHHKAIIBHEIH 3BYK.

Jlo6aBbTe Kk 00BekTy KoMioHeHT Light. Peammsyiire coGwiTHE, YTOOBI IIPH BXOJE HIPOKa B
TPUITEP 30HA CBET BKIIFOUATICS, a IIPH BBIXOJ€ — BBIKITFOYATICS.

Co3spmaiiTe OOBEKT ¢ KOMIIOHEHTOM Animator. Peammsyiire coOBITHE, YTOOBI IPH HaKaTHH
KIIaBHINH ITPOOETT 3aIlyCcKalach aHHMALIHS TIPBIKKA.

Jlo6aBbTe K OOBEKTY KOMITOHEHT Script ¢ ITyOIMYHOM IepeMeHHOMN. Peannsyiite coOBITHE,
YTOOBI IIPH H3MEHEHNH 3HAYEHHN S [IEpeEMEHHOMN ITPOHCXOAIIIO H3MEHEHHE 1[BETa OOBEKTA.
CospaiiTe cHCTEMY, B KOTOPOH IIPH YHHUTOXXEHHH ORHOro odbekTa (OnDestroy) Ipyroit
OOBEKT TIONy4YaeT YBEJOMIIEHHE H BBIIIONMHSET IEHCTBHE (HAIIpHMeEp, VBEIHUYHBAET CBOH
pasMep).

Jlo6aBbTe X 00BEKTY KOMIIOHeHT Particle System. Peanmsyiire coGvITHE, YTOOBL IIPH
CTOJIKHOBEHHH C JJPYTHM OOBEKTOM 3aITycKanach YacTuiia (3¢pekr B3priBa).

Co3spaiite 00bekT ¢ KomrioHeHTOM UI Text. Peamusylite coObpiTHe, 4YTOOBI ITPH HaBeAeHHH
Kypcopa MBIIIIH Ha OIPEEIIEHHBIH 00BEKT OTOOPaKAIOCh COOOINEHNE HAa SKPaHE.
Hcuezarommii xky06. Cospgaiite urpopoii o0sekT "Ky06" (Cube) B cuene Unity. Harmmmire
KOMIIOHEHT (CKPHIIT), KOTOPBIH OyJIeT OTCIEKHBaTh HakaTHe KIAaBHINH «IIPOOeN» Ha
KmapHatype. IIpn HakaTuu 3TOH KIaBUIIM UrpoBoil o0bekT "Ky0" momkeH HcYesaTh
(CTAaHOBHTHCS HEAKTHBHEIM B CIIEHE).

Hcuesaromag chepa. Cozmaiite urpopoii 06sekT "Cdepa” (Sphere) B cuene Unity. Hammmmite
KOMIIOHEHT (CKPHIIT), KOTOPBI OyIeT OTCIIeKUBaTh HaXKaTHe KIaBHIIH «<—» Ha KIIABHaType.
[lpy HakaTHH 5TOH KITaBHIMH HrpoBoil 00BhekT "Cdepa" HOMKeH HcYe3aTh (CTaHOBHTHCS
HeaKTHBHBIM B CI[EHE).

Hcuyesaromas nmupamuga. Cosgaiire HrpoBoil o0bekT "[Inpamiga” (Pyramid) B criene Unity
(MOXXHO HMIIOPTHPOBAaTh TOTOBYIO MOJZENL IIH CO34aTh CaMOCTOATeNbHO). Hammmimite
KOMIIOHEHT (CKPHIIT), KOTOPBI OyIeT OTCIIeKHUBaTh HaXKaTHe KIaBUIIH «—>» Ha KIIaBHaType.
[Ipu Ha)KaTHH 3TOH KIIABHIIM HTPOBOH 00beKT "[Ipamuza" IOIKeH Hcue3aTh (CTAaHOBUTHCS
HeaKTHBHBIM B CI[EHE).

Hcyesarormt mpumnHAp. Cospaiite urpooil o0pekT "Llmmmap" B cueHe Unity (MOXHO
HMIIOPTHPOBATh T'OTOBYIO MOJENh HIIM CO3JaTh CaMOCTOSTENBHO). Harmmimnre KOMIIOHEHT
(CKpHIIT ), KOTOPHBII1 OYIET OTCIIEKHBATh HAaXaTHe KITaBUIIH «R» Ha kimaBuarype. [ Ipn HaxaTiu
3TOH KITABHUIIH HIPOBOH 00BeKT " [Tnpamuga” 1omkeH Hcues3arh (CTaHOBHTHCSA HEaKTHBHBIM B
CI[eHE).

Hcuezaromas oObekT. KMMIIOpPTHPYITE TOTOBBIE MOJENH IIOHPABHBIIHXCS OOBEKTOB.
Harrmuire KOMITOHEHT (CKPHIIT), KOTOPHBIH OyJeT OTCIIEXHBATh Ha’KaTHe KIIABHINH « T» I
«|» Ha wiraBuatype. [Ipu HakaTHn OJHOH H3 ATHX KIABHII OOBEKT HOIKEH HCYE3aTh
(CTAaHOBHTHCS HEAKTHBHEIM B CIIEHE).

3azaun 110 TeMe «Co3aHne M HacTpoiika 3D aHHMAI[HI».
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Annmvaiusg aprkeHHs Ky6a. Cozpaiire urpopoil o0bekT "Ky0" (Cube) B cueHe. Hactpoiite
JUIS HEro aHHMAallHIO IIepeMeIleHHs BIEPEN H Hazal Mo OcH Z. AHHMAIMs JOJDKHA
3aITyCKaThCS aBTOMATHYECKH ITPH 3aITyCKe CILIEHBI H TTIOBTOPATHCS O6CKOHEYHO (IIHKIIHYECKH ).
Bparmarommasics cdepa. Cosfaiire HrpoBoii 06bekT "Cdepa" (Sphere) B ciiene. Hactpoiite mis
HEro aHMMAI[HIO TIOCTOSIHHOTO BPaI[eHHsI BOKPYT CBOeH ocH Y. AHMMaIHS J0KHa padoTaTh
HEIPEPHIBHO Ha MTPOTSHKEHNH BCEH CIIEHBI.

AHnMaIis oTKpeITHA ABepH. Cosparite 3D-Moens ABEPH (WINH HCITOIb3YHTEe IIPHMHTHBEI JIJIL
HMHTAIHH JBepH). HacTpoiiTe aHMMAIMIO OTKPBITHSA ABEPH (TIOBOPOT BOKPYT OJHOH H3
CTOpOH). Peannzyiite 3almyck aHHMAI[HH T10 Ha)kKaTHIO KIIaBHIM «E» Ha KITaBHaType.
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AHnmvalyg n3MeHeHHs 1iBeTa o0bekra. Coszfaiite mro6oi 3D-00keKT B ciieHe. HacTpoiite s
HEro aHMMAI[HIO, ITPH KOTOPOI IIBET MaTepHala IUTaBHO M3MEHSIETCS C OJHOTO I[BeTa Ha
JIpyroi W oOpaTHO (HAIPUMep, U3 KPacHOTO B CHHHMH M 0OpaTHO). AHMMalMs JOJDKHA
ITPOHT PHIBAThCS IIMKITHYECKH.

AHnMaIis mpelXkKa IepcoHaxka. Cozgarite 3D-Mofienb IepcoHaka (MOKHO HCIIONB30BaTh
MMPUMHTHBEI). HacTpoiiTe aHHMaI[HIO TIppDKKa: IIEPCOHAXK JMJOIKEH TIIpHCcelaTh, 3aTeM
TIOATIPLITHBATh BBEPX M BO3BpAINAThCS B HCXOJHOE IIOJIOKeHHe. AHHMAIHS JOJDKHA
3AITYCKAThCS MPH HaKaTHH Ha KIIaBHIITY «IIPOGEem».

Cosgath JBIDKEHHe OOBEKTa IO TPAeKTOPHH, 3afaHHON QyHKumed fix)=2x>+5x-3 Ha
HHTEpBale x € [-2, 2].

Co3pmats ABHKeHHe 00heKTa I10 Mmapabomiueckoii TpaeKTOPHH, 3aJJlaHHOH (pyHKIHeT fix) = 2x?
+ 5x — 3 Ha uHTepBaie x € [-2, 2]. AHHUMAIMS J0JKHA BBIIIOMHATHCS aBTOMATHUYECKU ITPH
3aITyCK€ CLIEHBI.

Co3maTh aHHUMAI[HIO JABHKeHHS OOBEKTa IIO0 CHHYCOHJAbHOH TPAaeKTOPHH, 3aJaHHOI
dbyHKIWeR flx) = 3-sin(mx) Ha HHTEpBale X € [0, 2]. O6BEKT NOIKeH JBHTAThCs BIONb OcH X,
a KoopAuHaTa Y BRMHCISTELCS IO GyHKIMH f(X).

PeannzoBaTh JBHKeHHe O00BeKTa IO TPaeKTOPHH, 3ajaHHON (yHKIMed flx) = ¢' — [ Ha
unreppaie x € [0, 1.5]. AHMMAaIHS JOJKHA TUIaBHO ITepeMeaTh 00beKT 110 3TONH KPUBOH ITPH
3aITyCK€ CIIEHBI.

HacTponts ABHKeHHE 00beKTa 110 IyT'e OKPYKHOCTH PaiycoM 4, OIMHCBhIBaeMO YpaBHEHHEM
x = 4-cos(8), y = 4-sin(6) Ha unreppaine 6 € [0, 7/2]. O6beKT JOTKEH ITTaBHO IIPOXOAHTE IO

IyTe 4YeTBEPTH KpyTa.

Samaun 1o TeMe «Hactpoiika mopepxrocTi. BusvampHoe odopmirerne sneMenTa Grounds.
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Co3spaiite snemeHT Ground (3eMiIS) B BHIE IUIOCKOCTH. [IpHMeHHTE K HEMY CTaHJapTHBIIT
MaTepHaI 3elIEHOr O I[BETA, YTOOKI HMHTHPOBAThH TPaBY.

Co3spaiite anmeMeHT Ground M HaJOXKHUTE HA HErO TEKCTYPY TPaBhl, UTOOBI ITOBEPXHOCTH
BBITTISIETa GOllee PeatncTHYHO.

JobappTe Ha 3reMeHT Ground MaTepHan ¢ TeKCTYPOH IIeCKa M HAaCTPOHTE IapaMeTphl
oTpakeHHs,, YTOOBI JOOHThCs 3 dekTa cyxXoit MOBEPXHOCTH.

Co3spaiiTe MatepHai s sneMeHTa Ground, KOTOPEIH OYZET IUTABHO MEHSTH IBET C 3€JIEHOTO
HAa JKEeNTHIH IO IHPHHE TUIOCKOCTH (TPajHEHT ).

JoGappTe k nmeMeHTy Ground 3¢ ekt HopMmaneil (Normal Map) amsg cozganmus penbseda
(HEpPOBHOCTEH ) HA TIOBEPXHOCTH.

Co3spaiite smemeHT Ground ¢ TeKCTypoH KaMHeEHl M HacTpoiite TWIbHBIN (Tile) pexum
TIOBTOPEHMS TEKCTYPHI A1 PABHOMEPHOT O TTOKPBITHS OOIBIIOHN ITOBEPXHOCTH.

Jlo0apbTe K aneMeHTY Ground OTpazkaroIiiii MaTepHall, YTOOBI ITOBEPXHOCTh BBITTISIENA KaK
MOKpasi ITOcIIe JOXKI.

Cozpmaiite snemeHT Ground M HalIOHUTe Ha HETO HECKOIBKO CIIOEB TEKCTYD (TPaBhl, TPSI3H,
KaMHeH ) ¢ IToMolIpio Splat Map M CMEIHBaHH A MATEPHAIIOB.

JobappTe K 3neMeHTY Ground JeTanu (HaIlpHMEp, CIeABl OT KOJeC WIH HOr), KOTOpPBIE
0TOOpaXarTcs TOBEPX OCHOBHOH TEKCTYPBHI IIPH B3aHMOAEHCTBHH C IIEPCOHAKEM IIH
OOBEKTaAMH.

Co3spaiite anemMeHT Ground ¢ aHHMHPOBaHHOH TEKCTYPOH (HaIIpHUMED, ABIKYINASCS BOJIA TIH
TpaBa, KOJBIIIYINASCS Ha BETPY).

3agaun 110 TeMe «HacTpoiika kaMepsl 1 HIpoBoil obnacti. KomMimoHeHT Transformy».

L

PasmecTHTe HTPOBYIO KaMepPY Tak, YTOOBI OHAa CMOTpena Ha aneMeHT Ground Iof yriom 45°
cBepxy. Mcmomnszyiire kommoHeHT Transform UTs 3ajaHis TO3HIMHA U YTITIa HAKITOHA KaMEpPHI.
Hacrpoiite kamepy Tak, YTOOBI OHa BCETZa CIeJOBala 32 HIPOBBIM ITEPCOHAKEM, COXPAHSII
TIOCTOSIHHOE PAcCTOSIHHE M BBICOTY OTHOCHTEIbHO Hero. Hcmombiyiite Transform s
OOHOBJIEHH S TTO3HIHH KaMepHL.
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W3meHuTe HrpoByr0 00MAacTh TaK, YTOOBI KamMepa ITOKa3bIBalla TOIBKO OIPEJENEHHYIO YacTh
CLIEHBI (HAIIpUMEP, OTPaHHYbTE ITOJIE 3PEHHMS C IOMOINBIO0 M3MeHeHHs Iapamerpa Field of
View H ITO3HIMH KaMEPHI).

PeanmzyiiTe IUIaBHOe BpallleHHEe KaMephl BOKPYT BBIOPAHHOTO OOBEKTA IIPH YAep’KaHHH
IpaBoi KHOMKH MbIIH. Mcronsayitre Transform s BparmeHHus.

HacTpoiiTe mo3MII0 KaMmMepbl ¢ IIOMOINBK0 KoMIIOHeHTa Transform Tak, 4ToOBl KaMepa
pacroarainach IIpsSMo HaJl HTPOBBIM ITOJIEM H CMOTPeTIa CTPOro BHU3 (BHJL CBEPXY).
Hsmennre macmrad (Scale) urpoporo o0beKTa ¢ ITOMOIIBI0 KoMitoHeHTa Transform, 4ToOH
YBEIMYHUTH I YMEHBIIHTH €F0 Pa3MePHI B JIBa pasa.

PeammzyiiTe InepemerieHHe KaMepel MO0 ocH X € IIOMOINBIO HaXKaTHS KIIABHUII CTPENIOK
BIIeBO/BITpaBo. Mcmomnb3yiite Transform A1t OOHOBIIEHH S TIO3HIIHH.

Hactpoiite kamepy Tak, 4TOOBI OHa IUIABHO IIPHONMIDKaTack K OOBEKTY IPH HaKaTHH Ha
KIIaBHINY «Z» M OTAATLUIACh IIPH HaKaTHH Ha KiIaBHINY «X». Mcnombzyiite Transform ais
H3MEHEHHS TTO3HIMH KaMEPEI.

Co3paiiTe CKPHIIT, KOTOPBIA OyJAeT BpalarTh BHIOPAaHHBIT OOBEKT BOKPYI CBOEH OcH Y C
TIOCTOSIHHOH CKOPOCTBIO, HCITONB3YS KOMITOHEHT Transform.

Hacrpolite HrpoByr0 0oONacTk TaK, YTOOBI ITPH 3aIlyCKe CIIEHBl KaMepa aBTOMAaTHYECKH
HaxOJ[IIa BCE HTPOBBIE OOBEKTHI C TeroM «Player» M ycTaHapIHBalla CBOE ITOIOKEHHE Tak,
yTOOBI BCE OHHM OBUIH B KaJ[pe.

Samaun 1o TeMe « CKkpHriT-hafin clieHapHs HIPEI»
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Co3paiiTe CKpPHIIT, KOTOPBII TIPH 3allyCKe HIPHl BBHIBOAHT B KOHCOIIb ITPHBETCTBEHHOE
COOOIIEHHE.

Harmmmure cKpHUITT, KOTOPBIH ABHTAaeT HIPOBOI OOBEKT BIIEPE]] C TIOCTOSHHON CKOPOCTBIO TIPH
yAepKaHHH KIABHITH «W ».

PeanmzyiiTe CKpHIIT, KOTOPBIIT YMEHBIIIAET 30POBbE ITEPCOHAXa ITPH CTOIKHOBEHHH C BPArOM.
[Ipu goCTIKEHNH HYIIS — BBIBOAUT coolIneHne «Game Over».

Co3pmaiiTe CKpHIIT, KOTOPHIH YBEIHYHBAET CUET HI'POKa IIPH cOOpe IMPeAMETOB (HAIPHMED,
MOHeT). CyeT oroOpakaeTcs Ha SKPaHE.

Hammmnre cKpHIIT, KOTOPBII 3allyCKaeT aHMMAI[MIO TPBDKKA IIPH HaXKaTHH Ha IpolOenl H
3aIIPENAET IIOBTOPHBIH TPBIKOK J0 IPH3eMICHI.

Peanmsyiite CKpHIIT, KOTOPBI I10 TaiiMepy (HaripuMep, Kaxaple 10 CeKyH]I) CIIy4aiiHO MEHSIET
IBET HTPOBOTO OOBEKTA.

Co3paiiTe CKPHIIT, KOTOPBII OTCIIEKHBAET ITOOEy: ECIIH HTPOK coOpall Bce KIIFOUYN Ha YPOBHE,
nosBIIAeTcs HaaImch «[loGexal» U Hrpa ocTaHABIINBAETCSL

Harrmiire CKpHITT, KOTOPBIH ITPH HaKaTHH Ha KHOTIKY B HHTep(efice Iepe3aycKkaeT ypOBEHb.
Co3paliTe CKPHIIT, KOTOPBIH COXPaHSET IIPOrPecC HIPOKa (HaIIPHMED, KOIIMYECTBO COOPAaHHBIX
MOHET) MEXK]Y CECCHSIMHU.

PeanmzyliTe CKpHITT, KOTOPBIH YIIPAaBILIET AHAIOr OM MeXIY TIEPCOHAKaMH: ITPH Ha’kKaTHH Ha
KHOIIKY TIOSIBIISIETCS CIIEAYIOIAs PETUIHKA.

3agaun 110 TeMe «UrpoBoe MeHI0. CYETYHK OYKOB»
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CospaiiTe IITaBHOE MEHIO ¢ KHOMKaMH «Urpath», «Hactpolikn» i «Berxo». [IpH Hakatnn Ha
KaKIYIO KHOIKY BBITOIHSIETCS COOTBETCTBYIOIEE JIEHCTBHE.

Peammsyiire oroOpakeHHe TeKYIIEro KOIMYECTBA OYKOB HT'POKa Ha SKpaHe ¢ romolsro Ul
Text WIH aHATTOTHYHOT'O KOMIIOHEHTA.

CaemaiiTe BCIUIBIBAIOIIEE MEHIO ITay3bl, KOTOPOE TOSBIISETCS IPH HAaKaTHH Ha KilaBuIny Esc,
U COIEPKUT KHOIKH «[IpoOIKNHTh», «I TaBHOE MEHIO» H «BBIXOm».

Harmmmure CKpHIIT, KOTOPBIH YBEIHYHBAET CUETYHMK OYKOB Ha 10 mmpu cOope CIelHaIbHOrO
NpeMeTa H OOHOBIISIET OTOOpa’keHHe Ha SKPaHe.

Jlo0aBbTE B ITIABHOE MEHIO KHOIIKY «Talimila peKopioB», IPH HakaTHH Ha KOTOPYIO
OTKPBIBAETCS OKHO C JIYYIIIHMH Pe3yJIbTaTaMH HTPOKOB.



6. Caenaiite, YTOOBI ITPH OKOHYAHHUH HUIPHI (HAIIPHUMED, IIPH IIPOHUTPHIIIIE) TIOSBILUIOCh MEHIO C
HTOrOBBIM CYETOM H KHOTIKaMH «[IOBTOPHTH» H «[ TTaBHOE MEHIO».

7. PeammzyiTe aHMMAIHIO YBEITHYEHH S CYETUHKA OUKOB: IIPH ITOMYYEHHH OYKOB YHCIIO Ha SKpaHe
IUIABHO YBEIHUYUBAETCS O HOBOI BETHYNHEI.

8. CremaiiTe Tak, 4TOoOBI IPH HaOOpe OIPEAETIEHHOIO KOIMYecTBa OYKOB (Harmpumep, 100)
TIOSIBIUIOCH COOOIIEHHE HWIH OTKPBIBAJIOCH HOBOE MEHIO (HAIIpUMeED, «HOBBII ypOBEHS !»).

9. JloGaBbTE BO3MONKHOCTH COPOCHTH CUETUHK OUYKOB IO HYIIA Yepe3 ITYHKT MeHI0 «COpOCHTh
IIPpOTrpeECC».

10. Caenaiite Tak, 4TOOBI ITPH Havalle HOBOI HIPHI CYETYHK OYKOB aBTOMATHYECKH cOPaChIBAIICH,
a HHTepdeiic MeHIO Hcye3all U MOsBILTIcS Hrporoit UL

Tunosble 3 aHHS 15l CAMOCTOAT eJIbHOM PadOThI

. Hamummirte mporpaMMy U OpraHH3allii IBHKEHHA ABYX cdep: 1-5 chepa ABHKETCS
T10 YaCOBOIT CTpesIKe IO OKPYKHOCTH, JIekarreit B rmmockocTH YOX, 2-4 cdepa ABHKeTCS ITPOTHB
YACOBOH CTPEJIKH I10 OKPYKHOCTH, JIeKalllel B InlocKocTH Y OZ. BKiIrounTte OCBEIEHHE H TYMaH
3€II€HOTO IIBETA.

2. HammmmTe nporpaMmy BBIBOAA MEIJIEHHO BpaIAlOMIErocs Topa. 1op JEXHT B
rockoctH XOZ. Hax TopoM IO IOMyKpPyry, JiexkareMy B IockocTH YOX, «Tyja-o0paTHO»
IBIDKeTCS chepa. BKIoUmTe OCBEITleHHe H TyMaH, H3MeHSIiTe IWIOTHOCTh TyMaHa IO Ha)KaTHEO
KITaBHIII.

3. MeraumyecKnii Bpalaroiicss BOKPYT CBOEH OCH KOHYC JBHKETCS «BBEPX-BHI3».
HcTounHnk cBeTa HMeeT HallpaBJIEHHBII ITYY0K CHHETO CBETA M JJBHIKETCS BBEPX-BHH3 B TDNTIOCKOCTH
YOZ.

4. Harmmite mporpaMmy, KOTOpasi BRIBOAHUT Ha SKPaH JIBa BPAIAIOIIXCS BOKPYT CBOEH
OCH J[Ba YaHHMKA: 3eTIeHbIH 3ePKAIbHBIN M KPacHBII ¢ OMMKOM. 110 Ha)aTHIO KIIaBHII MEHSITE
3¢ ]ekTH OCBemeHN .

5. McrovHHK cBeTa HaXOAMTCS CBEPXY M CIIPaBa. /[Ba BpAIAOIIXCS 3€PKAIBHBIX TETla
10 Ha)KaTHIO KITABHIITH MEHSIOT IIBET U CTAHOBSTCS ITPO3PAYHBIMH.

6. Harmmmmmire mporpaMMy ABHKeHHS KyOa ITO 3HMI3ary OT CT€HKH IO CTeHKH. [Ipu
IBIDKEHHH BJIEBO KyO BOCIIPHHUMAET PACCESHHBII CBET, IIPH JBHKEHHH BIIPABO — 3ePKAIbHBIH C
OmikoM. OcBellleHHE CIIEHBI — PACCESHHBII CBET XKENTOro OTTEHKA.

7. JlBa MeTamIMYecKHNX KOHYyCa JBHIKYTCS U3 IIEHTPa CIEHBI B ITPOTHBOIIOIOXKHBIE
CTOPOHBI, KOTJ[a OHH JIOXOJISIT IO TPaHHI] OKHA, OHH CTaHOBSATCS ITPo3payHbIMI. Haj ciieHoii ciieBa
BBEPXY YCTAHOBJIEH HCTOYHHK CBETA XKEITOr O I[BETA.

8. JlBa MAaTOBBIX BOCBMHIDAHHHKA JBHKYTCS ITAPAIIENIBHO IO CHHYCOHJIE OT CTEHKH J0
cTeHKH. [Ipn ABHKeHIH BIIEBO OHHU 3e€pPKAIIbHBIE KPACHBIE, TIPH JBHKEHHH BIIPABO — H3IIYYaIOIIHe
CHHIIT cBeT. VICTOUHIK cBeTa HaXOQUTCS BHH3Y CIIPaBa.

9. ]lBe mMpo3payHBIX ITHPAMHIEL ABHKYTCS TTApaDIENbHO 110 KOCHHYCOHJIE OT CTEHKH 0
CTeHKH. [IpH JBIDKEHHH BJIEBO CIIEHY OCBEIAaeT HCTOYHHK KPACHOTO PACCESHHOIO CBETa, IIPH
IBIKEHHH BIIPABO — HCTOYHHK (POHOBOTO 3€leHOro cBeTa. VICTOYHHK CBeTa HaXOMWUTCS BHH3Y
CIIpaBa.

10. JIBe mpo3pauHEIX cephl IBHIKYTCS MapaieIbHO IT0 OKPYKHOCTH B INTOCKOCTH XOZ.
[Tpu JBHKEHHH 10 YaCOBOH CTPEJIKE CI[EHY OCBEINaeT HCTOYHHK KPACHOTO PACCESHHOIO CBETA,
TIPH ABHKEHHH ITPOTHB YaCOBOIH CTPEIKH — HCTOYHHK (POHOBOTO 3eJIEHOr 0 CBeTa. MICTOUHHK cBeTa
HAXOJUTCS BHH3Y CIIPaBa.

Ilepeuens kKomnemenyuil (uacmu KoMNemMeHYUU), HNHPOEEPAEMBIX OUECHOUHBIM
cpeocmeom
WU-2.01IK-2 U]I-3.0IIK-2 U-1.0TIK-3 H][-2.0I1K-3



4.2 Meroamieckne MaTepHAJIbl, oNpeaesiionlie nMponeIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABbIKOB H (WIH) ONbITA [JeATeJbHOCTH, XAPAKTEPH3YHOIINX 3TANbI
¢GopMHpoOBaAHISA KOMIIETEHIIHI

Tect npoBogutcs oHmaiH B cucreMe Moodle mwm Google Docs M orpaHHyeH 110 BpeMEHH
120 mumH. Ha cmady TecTa JaeTcs J[Be ITOIBITKH. TE€CT CUMTAETCS YCIIEIHO IPOIAEHHBIM ECIH
CTYJEHT ITPaBWIBHO OTBETII Ha 70% BOIIPOCOB.

O1neHOYHBIE CpeACTBa JUIS HHBAIMAOB H JHI[ C OIPAHHYEHHBIMH BO3MOXKHOCTSIMHU
37I0POBB S BEIGHPAOTCS C YUETOM HX HHANBHAYATbHBIX TICHXO(H3HIECKIX 0COOEHHOCTEHH.

— IIPH HEOOXOIMOCTH HHBATHIAM H JIHI[aM C OFPAaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS
NIPEeIOCTABIISETCS JOIIOIHUTEIbHOE BPEMS A1 IMTOATOTOBKN OTBETA HA SK3aMEHE;

— TIpH TIPOBEJEHUH TPOLEAYPH OLIEHHBAHHS PE3YIbTAaTOB O0YUYEHH S HHBAIN/IOB H IIHII C
OTrPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS IPEAYCMATPHUBAETCS HCIIONb30BAHIE TEXHNYECKIX
CPEJICTB, HEOOXOMUMBIX HM B CBS3H C HX HHIHBHIYATbHBIMH OCOOEHHOCTSIMH;

— TIPH HEOOXOANMOCTH IS OOYYAIOIHXCS ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 370POBbS
H HHBAJOB IIPOIEAypa OLEHHBAHHSA pPE3yIbTAaTOB OOYYEHHS II0 JMHUCIHIUIMHE MOXET
TIPOBOJIUTHCS B HECKOIBKO 3TallOB.

[Tporenypa OlEHHBAHUSA PE3YIHTATOB OOYyYEHHS MHBAIHIOB M JIMI[ ¢ OTPaHHYEeHHBIMU
BO3MOYKHOCTSIMH 3I0POBBSI TI0 JUCIHIUTHHE MPelycMATPHBAET MpeocTaBIeHne HHpOpMAaIlii B
dbopmax, amanTHPOBAHHBIX K OrPAHHYEHISIM HX 3JJOPOBbS H BOCITPHSATHS HH(OPMAIH:

JI71s1 TTHIL ¢ HAapyIIEeHH SIMH 3PEHHS:

— B ITe4aTHOH (hopMe YBETHUEHHBIM IIPH(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JI71s1 THIL ¢ HAapyTIEHUSIMH CITyXa:

— B MeyaTHOIt popme,

— B (popMe 3IEKTPOHHOTO TIOKYMEHTA.

JI71s1 THIL ¢ HapyIIeHHSIMA OITOPHO-ABUTATEIBHOTO almiapara:

— B MevyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JlaHHBIIT TlepeyeHb MOKeT OBbITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOIHXCHL.

5. IlepeveHnb YUeOHOI JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB M TEXHOJIOTHIl

5.1 OcHoBHas JIATEPATYPA:
1. T'apkymra, O.B. Unity B xapTHHKaxX: y4eOHoe 1ocodne — KpacHomap: KyOaHckHil roc. yH-T,
2024. - 167 c.
2. YBapora A. B. AlmopHTMEI KOMITLFOTepHOIT rpadiku 1 Hx peannzaris B OPENGL: yueGHoe
nmocobue / A. B. YBaposa, B. B. IlogkonsnH; M-Bo oOpa3oBannsg n Hayku Poc. Deaepaimn,
Ky0Ganckuii roc. yH-T. - KpacHomap: 2018. - 137 c.
3. BacumeeB, C.A. OpenGL. KommmrorepHas rpaduka / C.A. BacnmbeB; MHHHCTEPCTBO
obpaszoBaHusa M Hayku Poccuiickoni @Denepaipin, OefepalbHOE TOCYAAPCTBEHHOE OHOIKETHOE
obOpa3oBaTelIbHOEe YupekKAeHHe BBICIEro ITpodecCHOHATbHOTO oOpa3oBaHHA «TaMOOBCKHMIt
TOCYIApPCTBEHHBIN TEXHHYECKHI YHHBEPCUTET». - TamOoB: HMzmaremscteo PI'BOY BIIO
<<TFTV>>, 2012. - 81 c.

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. Cenesnes, B. A. KomibrotepHas rpadika : yueGHHK H MPaKTHKYM I aKaJeMHIecKoro
OakanaBpuata / B. A. CenesHes, C. A. JIMUTpOYEHKO. — 2-& U3[., HCIIP. U Aol — M. :
HspatenberBo FOpatit, 2017. — 228 ¢. — (Cepud : bakanasp. Axagemirye ckiii Kype). — ISBN
078-5-534-01464-8. - https://biblio-online.ru/book/9D7BE163-F862-4B3C-9E3A-
B5A54292B74D/kompyuternaya-grafika

2. IlepemuruHa, T.O. KommmbroTepHas rpaduka : yue6Hoe rocobme / T.O. IlepeMurima ;
MusHCcTepcTBO 00pa3oBaHms H HayKH Poccriickoit @emeparpm, ToMmckmit ['ocymapcTBeHHELT



YrmBepcurer Crucrem Yrpasnenus u PagnosinekTpoHUKH (TYCVYP). - Tomck : 3mp Konrent, 2012.
- 144 c. : wr.,tadbm., cxem. - ISBN 978-5-4332-0077-7 ; To xe [ OnexTpoHHEIif pecypc]. -
http://biblioclub.ru/index.php?page=book&id=208688

3. Coxkomnosa lO. C.Paspaborka nmpuinoxeHuii B cpefie Delphi : yyeOHoe rocobne ams
CTYZEHTOB By30B : [B 2 4.]. Y. 2 : KomrioHeHTH 1 HX Hcnoims3oBanue / FO. C. Cokomosa, C. 1O.

JKymesa. - 2-e u3ga., crep. - M. : ['opsuas miHmg-Tenekom, 2013 -
https://e.Janbook.com/book/5195#authors

5.3. Ilepunoanveckue H3IaAHMUS:
|. Baszpl paHHbxX KoMriaHnuH «McT Bero» http://dlib.eastview.com
2. OnexrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypchl, B TOM YHCJIe COBPpeMeHHbIe MpodecCHOHAILHBbIE 0a3bI
JAHHBIX H HHpOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI
Onexmponno-bubmiomeunvie cucnmemst (O5C):

4. DBC «IOPAWUT» https://urait.ru/
5. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

6. DBC «BOOK.ru» https://www.book.ru

7. DBC «ZNANIUM.COM» www.znanium.com

8. OBC «JIAHBE» https://e.lanbook.com

Ipogheccuonanvrvie 6asvt OanHbIx

1. Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

JKypHams! n3narenserBa Wiley https://onlinelibrary.wiley.com/

Hayunas snexrpoHHas 6udnuoreka (HOB) http://www.elibrary.ru/

[ToMHOTEKCTOBBIE APXUBHI BEAYINHX 3aITaHBIX HAYUHBIX KYPHAIIOB Ha PoccHiicKom
nna’rtbopme Hay4yHbIX XypHalioB HOUKOH http://archive.neicon.ru

6. HaipioHampHasd  aeKTpoHHas  OuHONMHOTeKa  (JOCTYIT K ONEKTPOHHOH  OHMOIHOTEKe
JIucceprali Poccuiickoil rocymapctBeHHoi oudimoreku (PI'B) https://rusneb.ru/

7. IlpesugeHtckas 6ubimioreka uM. b.H. EnbifiHa https://www.prlib.ru/

8. Baza manuperx CSD KemOpHIKCKOro leHTpa KpHcTaiorpadueckux gaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. VuuBepcurerckad nHdopmaronHas cucreMa POCCHUS http://uisrussia.msu.ru

LB L

Hngpopmayuonnsvie cnpagounvie cticnemol

1. Koncymsrant [Imroc - cripaBoyHas MpaBoBas cHcTeMa (ZOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcwvt ceoboonozo docmyna

1. KubepJleHunka http://cyberleninka.ru/;
2. AMepukaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/




3. MuHHCTEPCTBO HAyKH H BhICIIEro oOpa3oBaHnusa Poccriickoit Deiepaliim
https://www.minobrnauki.gov.ru/;

4. @epepanbHeLil mopran "Poccuiickoe oOpa3zopaHue" http://www.edu.ru/;

5. HudopmarmonHas cHcTeMa "EXHHOe OKHO JOCTYIa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHas KommeKins IH@PoReIX 06pazoBaTellbHEIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocyapcTBEHHOTO HHCTUTYTa PyccKoro sizpika veHH A, C. [TymmknHa
"OO6pa3zoBaHie Ha pycckoM™ https://pushkininstitute.ru/;

8. CrpaBouyHO-HH(} OpMAIHOHHELIT ITopTan "Pycckiii S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKHX TOJIKOBBIX CIIOBapeil http://www .glossary.ru/;

10. CroBapH H 3HITUKIONEINH http://dic.academic.ru/;

11. OOpa3zoBarenbHbIi mopTan "Yyeba" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpa3opannu B Poccriickon @eepaliii”. BoIrpockl H OTBETH http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobecmeennvie snexmponnvie obpazoeamenvivie 1 uH@opmayuontsie pecypevt Kyol'V

—_—

OneKTpoHHBI Kataimor HayuHoit 6nonuoteku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOIYIBHOIO JUHAMHYECKOr0 0O0y4eHH S http://moodle.kubsu.ru

4. bBaza y4eOHBIX IITaHOB, YUeOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIIT H KOH() epeHIII
http://infoneeds.kubsu.ru/

5. BubmnoTeka HHOPMAIHOHHEIX pecypcoB Kadeaphl HH(OPMAIHOHHEIX 00pa3oBaTelbHBIX
TEXHOJIOTHI http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB JoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHHBIe 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIMOHHEIX CHCTEM H TeXHOJOTHI
B oOpazoBaHmu KyOl'Y wu HayuyHo-Mertoamdeckoro skypHaima "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I

— IIpoBepka JOMAIIHHX 3aJaHHIT H KOHCYJIBTHPOBAHHE TTOCPEACTBOM 3IIEKTPOHHOH ITOYTHI.
— Hcnionb30BaHue 31eKTPOHHBIX TIPe3eHTallHI ITPH ITPOBEAeHUH JIEKITHOHHBIX 3aHSTHIT

— Cucrema MOODLE

— IIpoBepka AOMAIITHUX 33aJ[aHHil H KOHCYIIbTHPOBaHHE IocperacTsomM S0UC Kyol'yY

5.6 IlepeueHnb JIHIEH3HOHHOTO H CBODOJHO PACTIPOCTPAHAEMOr0 PO PAMMHOI0

odecneueHU A

Unity 2022.3.4f1
OpenOffice

Kommmsrop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 wm Kitty 0.76
WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 11 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

OpertMBopk Django

Firefox, mo06as BepcHs

Putty, mo6as Bepcua

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, 2020-06+
ITmarmn Remote System Explorer (RSE)
JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij Idea IDE 2021



Mozilla Firefox 96 PHP Storm 2021
Google Chrome 97 FileZilla 3.57.0
GitHub Desktop 2.9

6. MeToauuecKkue YKazaHnua i Oﬁy‘lalOH_[HXCH Imo OCBOCHHIO

AUCHUTTHHbI (MOTYJIA)

[lo kypcy NIpemycMOTPEHO IPOBEJEHHE JEKIIMOHHBIX 3aHATHII, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMAaTH3HPOBAHHBIN MaTepHal. B Xole JeKI[HOHHBIX 3aHATHII pa30HparoTcs
3JIEMEHTHI TEOPHH U ITPAKTHKH I CKPETHOH MaTeMaTHKH, IIPHBOISATCS IIPUMEPHL PENIEHN 3a/1aY,
MIPOBOJUTCSI aHAIIM3 HaHOOIlee PaclpOCTPAaHEHHBIX OIMMOOK. [locle IpocyImBaHUS JIEKIHH
PEKOMEHIYETCSI BBIMIONHUTE YIIPaKHEHHUS, IIPHBOANUMEIE B ayIHTOPHH IS CAaMOCTOSTEIBHON
paboTHI.

ITo xypcy INpexycMOTPeHO ITpOBe[eHHE JTa0OPaTOPHBIX 3aHSTHIL, Ha KOTOPBIX JaeTCs
TIPUKITAHON CHCTeMaTH3UPOBAHHBIH MaTepHall. B Xoje 3aHaTHil pa30HparoTCcs METOIBI PeIleHHIT
3afa4 1o TeMaM. [locne 3aHATHA peKOMeHJyeTcs BBOIONHUTH YIIPAXKHEHHS, ITPHBOANMBIE JIJIST
CaMOCTOSITEIIbHON PabOTHI.

IIpu camocTosITeNBHOH paboTe CTYAEHTOB HEOOXONMMO H3YYHTh JHTEPATYpY,
NIPHBEJAECHHYIO B ITEPEYHSIX BBIIIIE, TS OCMBICIIEHHS BBOIUMBIX TIOHSTHI, aHAIIN3a TIPE]I0KEHHBIX
TIOAXOM0B M METOAOB IHCKPETHOH MaTeMaTHKHU. [IpH pelmeHn HOBOH 3aJaull CTYAEHT AOIKEH
YMETh BRIOPATh METOJ[ PEMIEHHS U er0 00OCHOBAHHE.

BaxHeHmmM 5TalioM Kypca SBIIETCS CaMOCTOSTeNbHad padoTa IO mclHiumiHe. B
MIpOIiecCE CaMOCTOSTEINbHOH PalOTHl CTYHEHT IIPHOOPETAET HABBIKM PAaOOTHI C JAUCKPETHBIMU
OOBEKTaMH.

Hcronp3yroTcs aKTHBHBIE, HHHOBAI[MOHHBIE OOpPA30BATENbHBIE TEXHOIIOIHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOIMIEKYIMbTYPHBIX, OOIMIENpPO(eCCHOHATPHBIX KOMIIETEHI[HIT U
Mpo(hecCHOHATFHBIX KOMITETEHIIIT 00y YarOIIIXCSI:

— Ipol0ieMHOe 00yYEHHE;

— Pa3HOYPOBHEBOe O0YYEHHE;

— TIPOEKTHBIE METOJBI OOYUYEHI;

— HCCIEA0BATENbCKIE METOABI B O0YUEHHI;

— 0oOyuYeHHE B COTPYAHHYECTBE (KOMAaHIHAS, IPYIOIOBas paboTa);
—  HH(OPMAIMOHHO- KOMMYHHKAITHOHHBIE TEXHOIOTHH.

JIms I ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IPEXYCMOTpPEHA OPraHH3aIs
KOHCYIIbTAIIMI C HCIIOJIb30BAaHHEM 3IeKTPOHHOMH ITOYTHI.

YuyeOHo-METOAMYECKUM 00€eCTIeUeHHEM KYPCOBOM PabOThI CTYZEHTOB SBIISTEOTCS:

1. yyeOHas muTepaTypa;

2. HOpMaTHBHBIE JJOKYMEHTH BY 3a;

3. MeToAM4ecKHe pa3paboTKH JUIS CTYAEHTOB.

CamocTosTenbHas padoTa CTYAEHTOB BKIIFOYAET:

— o¢opMIeHIEe HTOTOBOTO OTYeTa (TMTOSCHUTEIbHOMH 3aITHCKH ).

— aHaIN3 HOPMAaTHBHO-MeTOANYECKOI 6a3bl OpraHH3aIIHHA;

— aHaJIN3 HAayYHBIX ITyOIHKAI[MH 110 3apaHee OIpPeelIEHHOI TeMe;
— aHaIu3 1 00paboTKy HHQOPMAIHH;

— paboTy ¢ HAy4HOI, Y4eOHOI H METOMYECKOH JIMTEPATYPOI,

— pabota ¢ KoHcIeKTamMu jekimit, ObC.

JI71s1 caMOCTOATENBHOI paOOoThI IIPEICTABIISETCS aYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM
B MIHTepHET, K 31eKTpoHHOI GHOMHOTEKe By3a H K HH(POPMAITHOHHO-CITPAB OYHBIM CHCTEMAM.
Hepequb }’IIEGHO—METOI[HIIBCKOI‘O obecIeyeHHs

1. OcHoBHas oOpazoBaTenbHasl MPOrpaMMa BBICIIIET O MPO(eCCHOHATbHOTO 00Pa30BaHH s

(beneparbHOTO rocyIapCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOIO YUPEKASHUS



BBICIIIETO 00pa3zoBaHMA « KyOaHCKHII TOCYyapCTBEHHBI YHHBEPCHTET» T10 HAIIPAaBIIEHHIO

TIOJTOTOBKI.

[TomosxeHne o MPOBEIEHHH TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH M IIPOMEKYTOYHOM
aTTecTalliH B elepaTbHOM rOCyIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
VUPEKAEHHN BBICIIETO 00pa3oBaHMs « KyOaHCKII TOCYIapCTBEHHBIN YHHBEPCUTET ».
O6mmpie TpeGOBaHUS K TIOCTPOEHHIO, COAEPIKAHIE0, ODOPMIIEHHIO H YTBEPKIEHHIO
padoyeli mporpaMMbl JUCIIHIUIHHEL DelepallbHOro ToCyAapCTBEHHOTO
00pa30BaTEIBHOIO CTAHJAPTa BHICIIETO PO EeCCHOHATBHOT O 0Gpa30BAHHS.
Meroamieckie peKOMeHIAIHH TI0 COEePKaHIIO, OPOPMIEHHIO H ITPHMEHEHHTO
o0pa3oBaTeIbHbIX TEXHOMOTHIL H OLIEHOYHBIX CPEJICTB B YUeOHOM IIPOI[ECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJapCTBEHHOM 00Pa30BaTeIbHOM CTaHAapTE.
Y4eOHBII TIJIaH OCHOBHOI 00pa30BaTeIbHOM ITPOrPaMMBI IT0 HAITPABIIEHHEIO ITOJAT OTOBKH.
@enepallbHbII TOCYapCTBEHHBIT 00pPa30BaTEIbHBIN CTAaHAAPT BHICIIIETO
npoeccHOHaTFHOr0 00Pa30BaHMs 110 HAIIPARIEHHIO TTOT OTOBKH.

B oCBOEHHMH AHCLIIUIMHB HHBAIHAAMH H IHI[AMH C OI'PpaHHMYCHHBIMH BO3MOHOCT AMI
3JI0POBbBA OOIBINIOE 3HAYEHHE HMEEeT HHIHWBHIYalIbHaA yqeﬁHaﬂ paﬁo’ra (KOHCYJIBTEII_[I']II) —
JOITOITHHTEIIbHOC Pa3biACHCHHC yqeGHoro MaTcpHalla.

VHaHBHIYaTIbHEIE

KOHCYIIbTaIlHH

Mo TpeAMeTy SBISIEOTCS BaKHBIM  (hakTopom,

CHOCOﬁCTByTOH.[IEM HHIHBHAYalIH3aI[HI 06}’1{61{[[51 H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPEIIodaBaTcliieM H OﬁyllaIOU_IIIMCH HHBaIIHLIOM HIIM JIHIIOM C OI'paHHYCHHBIMI
BO3SMOXKHOCTAMH 3JJOPOBbA.

7. MaTepuaibHO-TeXHHYECKO€ 00ecrieueHe Mo JUCHHMILIINHE (MOIYJI10)

HaumeHoBaHHe yqeGHof'I aYJIHTOPHH, €€ OCHAIIICHHOCTb

No Bug pa6ot
000pPYIOBaHHEM H TEXHHYECKIMH CPeJICcTBAMH 00yUeHHS
1. JIeKI[HOHHBIE 3aHATHSA Aymutopus, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
MeOENBIO H TEXHHYECKHMH CPeJICTBAMI 00yUeHN S
2 JlaGopaTopHele 3aHATHS | AYIUTOPHS, YKOMILIIEKTOBaHHAS CITELMATTM3HPOBAHHO
MeOempl0 M TeXHHYECKHMMH  CPeAcTBaMH  OOy4eHHS,
KOMIThFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecITeYeHHEM
3. ['pyrmioBeie Aymuropus, YKOMILIEKTOBaHHAS CITELHAITM3HPOBAaHHO
(MHIUBHyalTbHBIE) MeOenbl0 M TEXHHYECKHMH  CPEICTBAaMH  OOyYeHHS,
KOHCYIIbTAlHA KOMIThFOT€paMH, IIPOTPAMMHBIM O0€CTIeYeHHEM
4. Tekynmui  KOHTPOINb, | AyIUTOPHA, YKOMILIEKTOBaHHAS CITEIHAITM3HPOBAHHOI
NIPOMEXYTOYHAS MeOenpl0 M TEXHHYECKHMH  CPEACTBAMH  OOYYeHHS,
aTTecTalHus KOMIThFOT€paMH, ITPOrPAMMHBIM 00eCIIEYEHHEM
5. CamocTosTenbHASA KaGuHer 11 caMOCTOSTENBHOH  paloThl, OCHAIlEHHBII
padoTa KOMITHFOTEPHOI TEXHHKOH C BO3MOKHOCTBIO IOJKIFOYEHHS K

ceTH «HHTepHET», IMPOrpaMMOIl SKPAaHHOTO YBEIHYEHHS H
oOecIieYeHHBIH JOCTYIIOM B 3IEKTPOHHYIO HH(pOPMAIHOHHO-
00pa30BaTEIBHYIO CPETy VHHBEPCHUTETA.

[Iprmvedanue: KoHKpeTH3aIisa ayIUTOPHI H UX OocHalleHHe omnpeaensgercs OIIOII.
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