MUHUCTEPCTBO HAVKH 1 BBICILIETO OBPA30BAHUS POCCHUCKOM

®EJIEPALIIU

(be):[epaanoe rocyJapCTBEHHOC aBTOHOMHOC 06pa30BaTeJ'H>HOC YUpEKACHUEC BLICHIETO

o0pa3oBaHus

"CAHKT-IIETEPBYPI'CKU TOCYJAPCTBEHHbBI YHUBEPCUTET
ABPOKOCMMYECKOTI'O ITPUBOPOCTPOEHUA"

Kagenpa Ne 53

YTBEPXJIAIO
PyxoBomuTens HanpaBieHus

npod..,1.T.H.,I01I.

Jluct cornacoBanust paboyeit mporpaMMbl AUCIUTUTHHBL
IMporpammy cocrasui (a)

JIOII., K.T.H., JOII. 23.06.21 A.B.ArpaHoBckuit

(J1OJKHOCTb, y4. CTEINICHb, 3BaHUE) V (moanuch, 1ara) (MHALMAEL, GaMUIHs)

[porpamma onoOpeHa Ha 3acenanuu kadeapsl Ne 53
«24» nrons 2021 r, mporokon Ne 7/2020-21

3aBemyromuii kadenpoit Ne 53

JLTH. 0L ST 240621 CB. Musypun

(DOMKHOCTB, Y. CTEICHB, 3BAHHE)

C.B. Muuypun

(MHMLHAIBL, GaMuIHs)

(y4. cTerneHb, 3BaHHE) 1 (moanucek, nata) (MHULHATB, (HaMHITHS)

OtserctBenHslii 3a OIT BO 09.03.02(04)
JIOIL.,K.T.H.,JIOIL. %Aﬂ.&g’ 24.06.21 O.U. KpacuabpHUKOBa

(moanmce)

«24» nrons 2021

PABOYAS IIPOTPAMMA JTUCLHUATIJIMHBI

<(KOMHI>IOTCpHa$I I‘pa(i)I/IKa»
(HanmeHOBaHHUE JUCUMILIMHBI)

(IOKHOCTB, y4. CTEIIeHb, 3BAaHUE) / (noﬁdcs, jara) (MHULHATB, (haMHITHS)

3amecTuTenb AupeKkTopa HHCTUTYTa NeS o meroaudeckoi padbore

JIOLL.,K.T.H.,JIOLL. @M’ 24.06.21 0.1. KpacunpHukoBa

KOII HaIlpaBJICHUS HOI[I‘OTOBKI/I/
CIICOHUAJIbHOCTH

09.03.02

HaumeHnoBanue HanpaBJICHU
HOI[FOTOBKPI/ CIICIHUAaJIbHOCTHU

MH(bOpMaI_II/IOHHLIC CHUCTEMBI U TCXHOJIOTHHU

HaumenoBanue
HanpaBJIeHHOCTU

HHpopManmoHHbIE TEXHOIOTHU B MEAUAUH Ty CTPUH

Dopma 00yueHus

O4YHas

Canxr-IlerepOypr— 2021

(IOMKHOCTB, y4. CTETIeHb, 3BAaHUE) / (no;ﬁb, jara) (MHULHATB, (haMHITHS)



AHHOTaIU

JucuumivHa «KowmmblorepHas rpaduka» BXOJUT B 00pa30oBaTeNbHYIO IPOrpaMMy
BBICIIETO 00pa3oBaHWs — MpPOrpamMMy OakajaBpuara MO HAIPaBICHUIO IOATOTOBKH/
cneruanbaoct 09.03.02 «MHpOpMaLMOHHBIE CHUCTEMBI W TEXHOJOTMH » HAMpPaBICHHOCTH
«VH(OpMaLMOHHBIE TEXHOJIOTUH B MEAMAUHIAYyCTpUM». JlMCUMIUIMHA peain3yercs Kadeapoit
«Ne53».

JlucunnivHa HaneneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CJIETYIOLIMX KOMIETEHIMHA:

IK-5 «Cnocoben pazpabaTbiBaTh TEXHHYECKYIO JOKYMEHTAIMIO Ha NPOAYKLHIO B chepe
MH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIPaBJICHNS TEXHHUYECKOI HH(pOopMaLnei

[IK-6 «CrnocobeH ympaBiath pabotamMu 1O  co3JaHui0  (Momudukaiuu)
COMPOBOXKACHNIO HHYOPMALIOHHBIX PECYPCOB»

CogaepxaHue AUCLMIUIMHBI OXBaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C OLMU(POBKOIA,
CO3JaHHEM U PElAKTUPOBAHHEM CTAaTHYCCKUX U JWHAMHUYECKUX MOjelied OOBEKTOB M CIICH,
MO3BOJISIIOIINX aHAJTM3UPOBATH M MPOEKTHPOBATh OOBEKTH BU3YaIbHOH MH)OPMALUH C LIEIBIO
UX UCIIOJIb30BAHMS B PA3TMYHBIX 00JIaCTSAX YETIOBEUECKOH AESATEIBHOCTH.

[penogaBanue IUCLMIUIMHBL IPEAyCMaTpUBaeT cieayroume (OpMbl OpraHU3aLHd
y4eOHOro mpoliecca: JIEKIHH, 1a00paTopHble pad0ThI, CAMOCTOSATENbHAs paboTa 00y4aroIIerocs.

[IporpamMMoil AUCHMUILIMHBL NPELYCMOTPEHbI CIEAYIOUINE BHIbI KOHTPOJS: TEKyIIHH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAsI aTTECTAlUs B JopMe IK3aMeHa.

OOuiasi TPyA0EMKOCTh OCBOCHHSI JHMCILHMIUIMHBI COCTAaBIsIeT 4 3a4eTHBIX eIUHMIBI, 144
yaca.

SI3bIK 00YUCHUS 10 AUCLUIUINHE KPYCCKHUI »

1. IlepeueHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUSHUS IO JUCLUIIIMHE
1.1. llenu npenoaaBaHus IUCIMILTHHBI
Llenplo mpenopaBaHus AWCUUIUIMHBL  SIBJISICTCS W3y4YEHHE METOJOB, TEXHOJOTHH H
WHCTPYMEHTAIBHBIX CPEJICTB B oOnacth o0paboTKH, aHamu3a ¥ (HOPMUPOBAHHS BU3YyaIbHOM
uH(OpMALIUK, TOMyYeHHE OOYYarOIIMMHUCS HEOOXOAMMBIX 3HAHWH, YMEHHH M HaBHIKOB B
o6JiacTH 0COOCHHOCTEH MOCTPOCHUSI COBPEMEHHBIX CHCTEM KOMIBIOTEPHOH rpaduku, Mozene 1

ITOPUTMOB, CPEJCTB alllapaTHOH M NPOrpaMMHOIl peanu3aluyi,  OCHOBHBIX oOacteit

TIPUMCHCHUSL.

1.2. JlucuuniavHa  BXOOUT B
00pa3oBaTeNbHBIX OTHOLICHHUI, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro 0Opa3oBaHus (nanee —

OI1 BO).

cOCTaB  4acTH, (GOPMHUPYEMOH  y4aCTHUKAMHU

1.3. TlepeyeHb IuIaHUPYEMBIX PE3yJIbTATOB 00YUYEHHMS 110 JUCLUILIMHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ynbTaTamu ocBoeHus OIT BO.

B pesynbraTe n3ydyeHus AMCLUIUIMHBI OOyYalOIUHCS NOKEH 00JaiaTh CIEAYIOUMU
KOMIIETEHIMAMH WM UX 4acTsMu. KoMneTeHInu 1 MHIMKATOPhl UX JTOCTHKECHUS IPUBEICHBI B

Tabaue 1.

Ta6m/1ua 1- HCpC‘ICHL KOMIIETCHIINHI U HWHAUKATOPOB UX NJOCTHIXKCHUA

Kareropus (rpymma)
KOMIIETCHIIMU

Kon u
HaHMEHOBAHHE
KOMITETCHIIUU

Kon n HameHoBaHue WHAMKATOpa JOCTHIKCHUSA
KOMIICTCHIIUHU

IpodeccronanbHbie
KOMITCTCHIIUH

IK-5 Cniocoben
paspabaTbIBaTh
TEXHUYECKYIO
JIOKYMEHTALUIO Ha
MIPOIYKLHIO B chepe
MHPOPMALIMOHHBIX
TEXHOJIOTH,
yIpaBIeHUs
TEXHUYECKOU
uHdopmanuei

TIK-5.3.1 3HaTh OCHOBBI MAPKETHHTa, OCHOBHBIE
XapaKTePUCTHKH ayJUTOPUH; OCHOBHBIC THIIBI
TEKCTOBBIX PEKJIAMHBIX MATEPUAJIOB, HX
0COOEHHOCTH; CPE/ICTBA IIOArOTOBKH CIIANA-1I0Y;
Pa3HOBUIHOCTH M MeTObI HH(OrpaduKu;
OCHOBBI THIIOTPaQUKU U TONIUTrpaduuecKon
KyJIbTYPBI; CPEACTBA MOATOTOBKHU rpaduueckux
CXEM, CpeJICTBa BU3YaIbHOTIO OIUCAHUS OH3HEC-
HPOLIECCOB; APXUTEKTYPHBIE PEILICHUS,
MIPUMEHSIEMBIC [TPU MPOSKTUPOBAHUH
MPOrPaMMHBIX CPEICTB M KOMITBIOTEPHBIX CHCTEM
Pa3IMYHOrO Ha3HAYCHHS; CTAHAAPTHI B 00JIACTH
CHCTEMHOH U IPOrPaMMHOI HHKECHEPUH;
OCHOBHBIE THITBI JOKYMEHTOB, a/{peCOBaHHBIX
pa3paboTurKaM NpoAyKIHU B chepe
HMH(pOPMALIMOHHBIX TEXHOJIOTHIT; 00ILIHe
TpeOOBaHUS K CTPYKTYPE TEXHUUECKOTO
JOKYMEHTa; OCHOBHBIC CTaHAapTHl 0)OPMICHHUS
TEXHUYECKOH JIOKYMEHTAIMU; OCHOBHBIE
(hopMaThl AMEKTPOHHBIX JOKYMEHTOB H
0COOCHHOCTH UX HCIIOIb30BaHHs; CHCTEMBI
YIpPaBJICHUsI KOHTEHTOM Be0-CalTOB, UX
OCHOBHBIC (DYHKIIMOHAIbHBIC BO3MOXKHOCTH U
TEXHUYECKUE XapaKTEePUCTUKU

TIK-5.Y.1 ymeTh KOMIIOHOBaTh JOKYMEHT Ha
OCHOBE 33/[aHHBIX HCTOUYHHUKOB; TOJIrOTABINBATH
rpauuecKue CXeMbl; aHATU3UPOBATh
TEXHHYECKYIO TOKYMEHTALUIO X HayYHO-
TEXHUYECKYIO JINTEPaTypy, U3BJIEKATh CBEICHHS,
HE0O0XOAUMBIE [UISl PELICHUS OCTaBJICHHON
3a/1a4’; COCTABIIATH 00OOIICHHBIE OMICAHHS
SBJICHUI1, ITPOIIECCOB, 0OBEKTOB YIIPABICHUS;




OIUCHIBaTh OM3HEC-IIPOLECCHI C TOMOILBIO
rpaHueCcKUX HOTALMI; pa3pabaTeiBaTh
TpeOOBaHUS K TEXHUYECKOMY JOKYMEHTY M K
KOMIUIEKTY TEXHHYECKOH JIOKyMEHTALHH;
COCTaBIIATH KaJICHIAPHBIN IIJIaH BBITIOJHEHUS
MOJTy4EHHOTO 3aJ[aHus; pa3padaThiBaTh
TEXHUYECKUE 3a/IaHUs U CrIeLUPHUKALIT
TpeOoBaHN; pa3pabaThBaTh OMUCAHNE
CHUCTEMHOM MJIM IPOTrPaMMHON apXUTEKTYPHI;
pa3padaThIBaTh pyKOBOJCTBA IIOJIb30BATEILS,;
AQHAJIN3UPOBATD LIEIEBYIO ayAUTOPHIO KOMIUIEKTA
TEXHUYECKOH IOKyMEHTAIUH; pa3pabaTeiBaTh
TpeOOBaHUS K TEXHHYECKOMY JOKYMEHTY

TIpodeccronanbHbie
KOMITETCHIMU

TIK-6 Criocoben
YIpaBIsTh paboTamu
10 CO3JJaHUIO
(Momudukanun) u
COMPOBOKACHHIO
HH(OPMALMOHHBIX
pecypcor

I1K-6.3.1 3HaTh apXUTEKTYPY, yCTPOHCTBO U
NPUHIMI QYHKIMOHUPOBAHUS BBIYUCIUTEIBHBIX
CHCTEM; CETEeBbIE IIPOTOKOJIBI U OCHOBBI Web-
TEXHOJIOTUH; OCHOBBI COBPEMEHHBIX CHCTEM
ynpaBiieHus 0a3aMy JaHHBIX; OCHOBBI
nH(OpPMaLMOHHOI 6e30macHocTH Web-pecypcos;
COBpPEMEHHbIE TEXHOJIOTUH U KOMITBIOTEPHBIC
cpeacTBa pa3paboTKH web 1 MyJIbTHMEINITHBIX
HPHIIOKEHUN; OCHOBBI Web-13aliHa; OCHOBBI
TPEXMEPHOTO MOJICIIPOBAHHS OOBEKTOB;
TUIOBBIC PELICHUsI, ONOIMOTEKH TPOrPAMMHBIX
MOJIyJIeH, ITa0IOHBI, KIIACCH 0OBEKTOB,
UCIIONB3yEMBIe IIPU pa3paboTKe
NH(OPMALIMOHHBIX PECYPCOB; KOMIIBIOTEPHYIO
rpaduxy; tunorpaduxy, hororpaduxy,
MYJIBTHIUTMKALHIO, OCHOBBI TPEXMEPHOTO
MOJICTTUPOBAHUS OOBEKTOB

IIK-6.Y.1 ymeTb Npou3BOAUTH aHAIH3
HCIIOJIHEHUS TpeOOBaHUIT; BBIpabaThIBaTh
BapHaHTHI peanr3anuy TpeOOBaHUH; BHIOHPATh
CpeJICTBA pean3aluy TpeOOBaHUH K
HH(POPMALOHHBIM PecypcaM; IPOU3BOJHUTD
OLICHKY ¥ 000CHOBAaHHE PEKOMEHyEMbIX
peleHuit; NPUMEHSITh METOIbI U CPEeJICTBA
HIPOCKTHPOBAHUA HHPOPMALOHHEIX PECYpPCOB,
CTPYKTYP IaHHBIX, 06a3 AaHHBIX, IPOrPAMMHBIX
unTepdeiicon

I1K-6.B.1 BageTs HaBBIKAMH Pa3pabOTKU web- 1
MYJIBTUMEIUIHBIX HHPOPMALIMOHHBIX PECYPCOB;
HIPOCKTHPOBAHKS 023 JAHHBIX; IPOCKTUPOBAHUSL
uHTEpQECcoB; TPEXMEPHOTO MOCITHPOBAHHS
00BEKTOB M CIICH

— «OCHOBBI TIpOorpaMMHpPOBAHUS.

3HaHus, MOJIy4YEHHbIE IPU U3YYEHWH MaTepHuana JAaHHOM AUCLUMIUIMHBIL, MMEIOT Kak
CaMOCTOATENBHOE 3HAYEHHUE, TAK U MOTYT HCIIOB30BATHCS NIPU U3YUECHHUH APYTUX IUCLUIUINH:

— «KommnbloTepHas 00paboTka H300paxeHuii»,

— «MonenupoBaHHe TPEXMEPHBIX CLIEH U BUPTYaIbHON PeabHOCTHY,

— «OCHOBBI PUITHHTa B TPEXMEPHOI aHUMaLUN»,

— «Texnuueckue CcpeacTBa L[H3aﬁHa)).

3. OObeM H TPYAOEMKOCTh TUCHUILIHHBI
Jlannple 00 00mieM 0oO0beMe JMCLUHUILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB Yy4eOHOM
paboThI MO AUCHHUILTMHE (M pacipeeieHHe 3TON TPYAOEMKOCTH 110 CEMECTpaM) MPEACTaBIICHbI B

Tadumne 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JHUCLHUIIIIHHBI

TpynoemxocTs o

Bun yueGHoii paGoThl Bcero ceMecTpam
Ne4

1 2 3
Obwasn mpyooemkochnp oucCyunIUHLL, 4/ 144 4/ 144
3E/ (gac)
H3 Hux yacoe npakxmuueckoii R0020Mo6KU 17 17
Ayoumopnpvle 3anamus, BCETo yac. 51 51
B TOM YHCIIE!

nexmuu (JI), (qac) 34 34

mpaxkTH4eckue/ceMunapckue 3ansatusa  (I113),

(gac)

naboparopHasle pabotst (JIP), (dac) 17 17

KypcoBoii npoekT (pabota) (KII, KP), (dac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auer, skzamen (3auer, Hdudd. 3au, OK3. OK3.

Dk3.*¥%)

o =
IIpumeuanue:  kaHIMIATCKHIT 9K3aMeH

4. Conep:xaHue TUCLUILITHHBI
4.1. Pacnpenenenue TpyJ0€MKOCTH AUCLUIUIMHBI 10 pa3fiesiaM U BUAAM 3aHSATHH.

PaBL[CJ'H:I, TEMBI JUCHUIIIINHBI U UX TPYAOCMKOCTh IIPUBE/ICHBI B Ta6III/II_IC 3.

Ta6m/1ua 3-— Pasnenm, TEMbI JUCHUITIIMHBI, UX TPYAJOCMKOCThH

ﬂI/ICI_II/IHHI/IHa MOXKET 6a3PIpOBaTLC$I Ha 3HaHUAX, paHee HpI/IO6pCTeHHLIX 06y'-IaIOHII/IMI/IC$I

2.  Mecto auctuminHsl B cTpykType OI1

[PY U3YYCHUH CIEAYIOIMX TUCLHHILINH:
— «MaremaTtukay,
— «Mudopmarukar,

- ((I/IH(bOpMaI_II/IOHHLIe TEXHOJIOTHN),

Jlexunu | IT JIP KIT P
PaS,Z[eJ'ILI, TEMBI TUCITATIJIMHBI (qaLi) (1;83) (qac) ‘ (qac) (iag)
Cemecrtp 4

Pazzen 1. OCHOBHBIE OHATHSI KOMIBIOTEPHOI 4 1 6
rpaduxku
Pasnen 2. 'eomeTpuyeckue npeodpa3oBaHus 8 4 12
Pasnen 3. ba3oBble BHIYHCINTEIbHBIE H 6 3
PacTpoBbIe AJITOPHTMBI
Paznen 4. KpuBble H KpMBOJIHHEHbIE 6 ] 15
TIOBEPXHOCTH
Pazznen 5. MeToabl yJaIy4lIeHUs] PpAaCTPOBBIX 4 6
H300paKeHHit




Pasznen 6. MeToabl M aJITOPUTMBI TPEXMePHOit 6 4 10

rpaguku

Hroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHS
TeMbl IPaKTHYECKUX 3aHATHI U UX TPYAOEMKOCTh [TPUBE/ICHBI B TAOIHIIE 5.

Ta6nnua 5— HpaKTI/I‘IGCKI/IC 3AHATHUSA U UX TPYJJOECMKOCThH

IIpaxTrueckas
OIIpeIeNIEHHbIX

00y4aroIIuMHCS

IIOATOTOBKAa  3aKJIIOYacTCsd B HEHNOCPEACTBECHHOM

TPYIOBBIX  (YHKIMH,  CBS3aHHBIX  C

BBIIIOJIHEHHU
Oymymieit

HpO(i)CCCI/IOHaHLHOI;'I HACATCIBHOCTBIO.

4.2. CogeprkaHue pa3fesioB U TeM JIGKLIHOHHBIX 3aHITUH.
CopnepkaHue pa3eioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabnuie 4.

Tabnuua 4 — ConeprkaHue pa3esioB U TEM JICKIMOHHOTO IIUKJIa

Howmep paznena

Ha3Banue u coneprxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHHA

1

OcHoBHbIE MIOHATHS KOMIIbIOTepHOI rpadguku. OnpeneneHue u
3aJja4l KOMITbIOTepHOM rpaduku. Mcropus pa3Butus u 061acTu
MPUMEHEHHUS KOMIIBIOTepHO#t rpaduku. LIBeToBbIe MOJIENH U
OCOOEHHOCTH HX NPUMEHEHHs B KOMIIBIOTEPHO# rpaduke. AJUIUTHBHAS,
CyOTpaKkTHBHAsI ¥ IIEPLEIILIMOHHAS MOJIEI MeTOo/bI IPEACTaBICHUS
rpaduueckoil nHdpopmauuu. Pactpoas, BeKTOpHas U GppakTaibHas
rpaguka

OcHoBHbIe hopMmatsl (aiiioB n300paxeHuit, 0COOEHHOCTH HX
MIPUMEHEHHSI.

I'eomeTpuyeckue npeodpasoBaHus

Koopaunataslit Metoa. CHCTEMBbI KOOPAUHAT B KOMITBIOTEPHON
rpaduke U cBsi3b MeXIy HUMH. [IpeobpazoBanue KOOpAWHAT Ha
wiockocTu. AdduHHbIe Mpeodpa3oBaHus HA INIOCKOCTH U B
npocTpancTBe. Bunpl mpoextuposanus. [lapamiensHoe u
HEepPCHEeKTHBHOE POSKTUPOBAHHUE.

W3 Hux Ne
Ne | Tewms! npaktuueckux | PopMbI MpakTUUECKHX | TpynoOeMKOCTh, |MIPaKTHYECKOM |pa3ziena
n/u 3aHATHI 3aHSATHH (dac) MOJITOTOBKH, | JUCITUATI
(uac) JIUHBI
Y4eOHBIM IUIaHOM HE MPESYCMOTPEHO
| |
4.4. JlabopaTopHbIe 3aHATHS
Temsl 1abOpaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh ITPUBEIEHBI B Ta0IuIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U MX TPYJO0EMKOCTh
13 Hux Ne
Ne HaunmMenoBanue 1ab0opaTopHBIX paboT TpyRoeMKOCTE, | MpaKTHUECKOl | pasiena
n/n (gac) MMOATOTOBKH, | JMCLHUII
(gac) JIUHBI
Cemectp 4
1 | MeToasl MOieTMPOBaHHS B KOMIIBIOTEPHOI 1 1 1
rpaduke

2 | UnTepnossitmonHast kpuBasi Catmull-Rom 4 4 4

3 | ConaiinoBast kpuBas be3be 4 4 4

4 | TpexmepHoe mozenupoBanne B OpenGL 4 4 6

5 | [IpoexTuBHEBIE Ipeobpa3oBaHUs 4 4 2

Bcero 17 17

Ba3oBble BRIYHCIMTENbHBIE H PACTPOBbIE AITOPHUTMBI
MacmrabupoBanue B OKHE. ArOpUTMbI oTceueHus. OcoOeHHOCTH
pacTepusaluy NpAMON JTMHUM M OKPY’KHOCTH. 3aII0JTHEHHE CIIIOIIHBIX
obnacreit. Ctuiu 3anonHeHus. TekcTypbl 1 0COOCHHOCTH UX
NPUMEHEHHs B TPEXMEPHOH rpaduxe.

KpuBsble H KpUBOJIMHEIHbIE TOBEPXHOCTH

IpencrapieHne KPUBBIX JIMHUI U TIOBEPXHOCTEH. VIHTEpIonsiuus u ee
pazHoBHaHOCTH. OCOOCHHOCTH Pa3IMYHBIX CIUIAHHOBBIX KPHUBBIX.
BukyOuueckre moBepXHOCTH M UX OCOOCHHOCTH.

Mertoasb! yJIyUylIeHHsI pACTPOBBIX H300paKeHn i
CryneH4atsiil 3 QeKT pacTpOBBIX H300paXKEHUIT U METO/IBI €T0
ycTpaHeHus. J{u3epuHr u ero pa3sHOBUAHOCTU. AJITOPUTMBI
paccenBaHHs OMINOOK

4.6. CamocTosTenbHas paboTa 00y4Jaromuxcst
Buisl caMocTOSsITENIbHON paboThI U €€ TPYJOEeMKOCTh PUBECHBI B Ta0IHUIE 7.

Ta6m/1ua 7 — Bugsl CaMOCTOSATEIbHOM pa60TI)I " €€ TPYAOEMKOCTh

MeToab! H AITOPUTMbI TPEXMEPHOIi rpaduku

Buzyanuzanus TpexMepHbIX H300paXeHUH. AJITOPUTMBI yIalICHAS
HEBUMMBIX JIMHUN MM TIOBEPXHOCTEH M MX 0COOeHHOCTH. Monenu
oTpaskeHus cBeTa. Mozaenu npenomieHus cBeta. Moaenu
OCBEICHHOCTH U 3aKpalliBaHMs IIOBEPXHOCTEH. TpaccupoBka srydeit B
KOMIIBIOTEPHOH rpaduke

Bup camocrositennbHOM paboThl Beero, | Cemectp 4,
4yac qac
1 2 3
W3yueHne TeopeTH4ecKoro Marepuana
30 30
nucuumuinael (TO)
Kypcosoe npoektuposanue (KII, KP) - -
PacuetHo-rpaduueckue 3ananus (PI'3) -
Beimonnenne pedepara (P) -
IToaroroBka K TeKylieMy KOHTPOJIIO 20 20
ycneBaemocti (TKY)

4.5. KypcoBoe npoeKTUpOBaHUE/ BBINOIHEHHE KYPCOBOH pabOTHI
Y4eOHBIM IIAHOM HE IPEeyCMOTPEHO




Jomaminee 3aganue (J13)

KontponsHbie pabotsl 3a0unnkoB (KP3) -

IToaroroBka K MPOMEXyTOUHOM
atrecranuu (I1A)

7 7

Bcero: 57 57

5. IlepeueHp yueOHO-METOAUUECKOTO 0OECTICUEHUS

JUISL CAMOCTOSATEBbHOI paboThl 00YYArOLINXCS IO JUCIUILTHHE (MOIYJIIO)
Y4eOHO-MeTouYeCKUe MaTepHalbl Ui CaMOCTOSTEIBHONW PabOThl OOyYaIOMIMXCS YKa3aHbl B

mi. 7-11.

6. TlepedeHb MeYaTHBIX U NEKTPOHHBIX YYEOHBIX U3IaHHUI
[NepeueHb MeYaTHBIX U NEKTPOHHBIX YUSOHBIX H3aHUH MPUBEICH B Tadnuue 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U 3JCKTPOHHBIX YUEOHBIX M3IaHUI

7. TlepedeHb 3IEKTPOHHBIX 00PA30BATEIbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIICKOMMYHHUKALMOHHOW ceTH «VHTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTEeIHHBIX pecypcoB HHPOPMAIMOHHO-
TEJICKOMMYHHUKALIMOHHON ceTH  «lIHTepHeT», HEOOXOIMMBIX JUIl OCBOCHMS IUCLMIUIMHBI
HpHBe/eH B Tabume 9.

Tabmuua 9 — IlepeueHb 9NEKTPOHHBIX O00pa30BaTEIbHBIX PECYPCOB HH(OPMALUOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTu «VIHTepHeT»
URL anpec Hanmenosanue

https://stepik.org/course/58454/promo | UHxeHepHas 1 KOMIBIOTEpHAs rpaduka

8. Iepeuenb MHOOPMALIMOHHBIX TEXHOJIOTHIA
8.1. Ilepeuenp nporpaMMHOrO OOECHEUCHHUS, HCIOIb3YEMOTO IIPH OCYLIECTBICHUI
00pazoBaTenbHOrO Ipolecca o AUCIHUIUINHE.
Ilepeuenp MCoIb3yeMOro IPOrpaMMHOro obecrieueHus npeacTasiieH B Tadmuue 10.

Tabnuna 10— Ilepeuenp nporpaMMHOro o0ecreueHus

Ne n/n Hanmenosanue
1 Onepaunonnas cucrema Windows 7-10
2 OrtkpsiTas rpadudeckas oubmuoreka OpenGL

Komectso
9K3EMILISIPOB B
LWlucpp/ bubnuorpaduueckas cchlika 6I/I6IH/IOTI§I)<C
URL anpec
(KpOMe 3JIEKTPOHHBIX
9K3EMILISIPOB)
004 WurtepaktuBHbIE rpaduyueckie 10
K 67 cHCcTeMsI : [yueOHoe rocobue] /
B. U. Kopuees. - M. : BUHOM.
Jlaboparopust 3Hanwmid, 2014. - 232
c.
URL: Hukynun, E. A. KomnbrorepHas

https://e.lanbook.com/book/169236
(mata o6pamienus: 20.06.2021)

rpaduka. MoJeny ¥ anropuTMBI
yueOHoe mocobue / E. A.
Hukynun. — 2-e u3g., crep. —
Cankr-IlerepOypr : Jlans, 2021.
— 708 c.

8.2. Ilepeuenn MH()OPMALMOHHO-CIIPABOYHBIX
OCYIIECTBJICHHUH 00pa30BaTeIbHOrO MPOLECCa 110 AUCLUIIINHE

Ilepeuenp wucCHONB3yeMBIX HMH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTAaBICH B
Tabymne 11.

CHCTEM,HUCIIOJIB3YEMBIX npu

Tabnuua 11— Ilepederp nHPpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

URL:
https://e.lanbook.com/book/169267
(mata obpamenust: 20.06.2021)

Hukynun, E. A. KomnbrorepHas
rpaduka. OnTrdeckas
BU3yalM3alus : yueOHoe nocobue
/ E. A. Hukynua. — CaHKT-
IerepOypr : Jlans, 2021. — 200
c.

9. MatepuanbHO-TeXHHYECKas 0a3a
CocraB  MarepualbHO-TEXHHYECKOW 0a3bl, HEOOXOTUMOW AJsl  OCYILIECTBIICHHUS
00pa3oBaTenbHOTO IpoLecca o AUCIHUIUINHE, IPEJCTaBIeH B Tadauel2.

Tabmmma 12 — CocraB MaTepuaIbHO-TEXHHIECKON 0a3bl

URL:
https://e.lanbook.com/book/142368
(mata obpamenust: 20.06.2021)

Kowmnstotepnas rpaduka B CAIIP
: yueOHOe mocobue / A. B.
Ipuemsimes, B. H. KpyTos, B. A.
Tpesib, O. A. Kopmakosa. —
CankT-IlerepOypr : Jlans, 2017.
—196c.

Ne HaunmeHnoBanmue cocraBHOW 4acTu
/i MaTepHaIbHO-TEXHIYECKOH 0a3bl

Howmep aynuropun
(Ipr HEOOXOIMMOCTH)

MyneTUMeuIiHAS TEKIUOHHAS ay AUTOPHS

2 | BeiuucnurensHas 1adopatopus

URL:
https://e.lanbook.com/book/108669
(mata obpamenust: 20.06.2021)

Konecunuenko, H. M.
WnxeHepHas U KOMIIBIOTEPHAS
rpaduka: YueGHOE mocodue /
Konecunuenko H.M., UepnsieBa
H.H. - Bonoraa:Uudpa-
Hnxenepus, 2018. - 236 c.

10. Ouenounsle cpescTBa Ui IPOBEACHUS IPOMEKYTOUHOH aTTecTalli
10.1. CocTaB OICHOYHBIX CPEACTBUIA IPOBEICHUS IPOMEKYTOYHOH AaTTECTALMH
00y4aroUIMXCs 110 JUCLHUIIMHE NPUBeIeH B Tabmuie 13.
Tabmmma 13 — CocTaB OLIEHOYHBIX CPEJICTB IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTaIluu

Buj npoMexxyTo4yHOIl aTTecTalu ITepeueHb OIICHOUHBIX CPEJICTB

Dx3aMeH Cnucok BOIPOCOB K DK3aMEHY .




10.2. B kauecTBe KpUTEpHUEB OLECHKA YypPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH O0Y4YaroIMMHUCS MPUMEHSETCS S-0aibHas IIKala OLEHKA CPOPMHPOBAHHOCTH
KOMIIETCHIINH, KOTOpasi IpuBe/ieHa B Tabuuie 14. B TedeHne ceMecTpa MOXET HCIIOIb30BaThCs
100-0aypHast — mKaja  MOIYJIBHO-PEHTHHIOBOM  CHUCTEMbl — YHHBEpPCUTETa,  MpaBHia
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
T'YAIL
Tabnuua 14 —Kpurepun oLieHKH ypoBHs COPMHUPOBAHHOCTH KOMITETCHIIUI

MEXIY HUMU

Or1eHKa KOMIICTSHIMN X .
- —— ApaKTepHCTHKA CHOPMUPOBAHHBIX KOMITETCHIIHI
— obOyuaroniuiics riIyOOKO M BCECTOPOHHE YCBOHMJ IPOTPAMMHBIN
MarepHa;
— YBEPEHHO, JIOTHYHO, MOCJIJOBATEIbHO M TPAMOTHO €r0 H3J1araer;
COTIHHOY — onMpasch Ha 3HAHHWS OCHOBHOM M JIOMOJHUTEIbHOU JIUTEPATYPEI,
GATTCHOY TECHO IPHBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKCHHS C HPAKTHYCCKOM
NIeSITENIbHOCTBIO HAMIPABIICHNUS;
— yMeJI0 00OCHOBBIBACT M apTYMEHTUPYET BBIIBUI'AeMbIC UM HJICH;
— JIEJIaeT BLIBOJILI U 0000IIIEHNS;
— CBOOOIHO BJIAJICET CHCTEMOM CIIECIIHATU3UPOBAHHBIX TOHATHIA.
— oOyuaronuiics TBEpAO yCBOMI IPOrPAMMHBIII MaTepHal, FPaMOTHO U
MO0 CYLIIECTBY H3JaraeT ero, ONHPasChb Ha 3HAHHS OCHOBHOM
JIUTEPATYPBI;
«&OpomoN — HE JIONyCKaeT CYIIECTBEHHBIX HETOUHOCTEH; 3
— YBSI3bIBaCT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JIEATEIbHOCTHIO
«3aUTEHO»
HarpaBIICHUS;
— apryMEeHTUPYET Hay4HBIC ITOJIOXKEHHS;
— JIENIaeT BLIBOJILI U 0000IIIEHNS;
— BJIaJieeT CUCTEMOH CIIeHaIM3UPOBAHHBIX NOHATHI.
— o0y4aronuiics yCBOMI TOJIBKO OCHOBHOW MPOrPaMMHBIH MarepHal,
MO CYIIECTBY H3JlaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIMTEPATYPHI;
— JIONMYCKaeT HeCYIIECTBEHHbIC OMIMOKKA 1 HETOYHOCTH;
«YJIOBIICTBOPHUTEIIHHOM .
GAUTOHOY — UCTIBITHIBAET 3aTPYIHEHHs B NPAKTHYECKOM INPUMEHECHHU 3HAHHI
HAarpaBIICHUS;
— cnabo apryMeHTHUPYET Hay4YHbIE TTOJIOKEHUS;
— 3aTpyaHsercs B (OPMyJIHPOBAHUH BBIBOJIOB U 0000LICHHIT;
— JaCTHYHO BJIaJICCT CUCTEMOM CIECIMATM3UPOBAHHBIX MOHITHH.
— oOyuaronuiicss HE YCBOMJ 3HAYMTENILHOM YacTH MPOrpaMMHOTO
Marepuaa;
— JIONyCKaeT  CYLIECTBEHHbIC  OLIMOKM ¥  HETOYHOCTH  IIpH
«HEYIOBJICTBOPUTEITHHOY ”
HE 3AUTCHOY paccMOTpeHuH pobiieM B KOHKPETHOM HalpaBJICHNH; )
— HUCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM NPHMCHEHUH 3HAHUH;
— HE MOXKET apryMEHTHPOBATh Hay4YHBIC [TOJIOKEHHUS;
— He (GOPMYIIMPYET BHIBOAOB M 0000MICHHMIA.

10.3. TunoBble KOHTPOJIBHBIC 331aHUS WIIK UHbIE MAaTCPHAIIBI.
Bompocs! (3aa4n) Ai1s 5K3aMeHa MpeACTaBlIeHbl B TadauLe 15.
Tabmuma 15 — Bonpocs! (3agaun) 1u1s 5K3aMeHa

5 JIBymepHbIe adprHHBIE Tpeobpa3oBaHusl. I1K-6.3.1,
IK-6.B.1
6 OpmHOpOIHBIE KOOPIMHATHI T1K-6.3.1
7 AddurHBIe TPe0Opa30BaHU B IPOCTPAHCTBE IK-6.3.1,
IK-6.B.1
8 OpTOroHabHbIC IPOEKINH B KOMITBIOTEPHOH Ipaduke IK-6.3.1,
IK-6.Y.1
9 [IepcriekTUBHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA [1IK-6.3.1,
I1K-6.B.1
10 MacrurabupoBaHue B OKHE. I1K-6.3.1,
MK-6.Y.1
11 AJrOpUTMBI OTCEYCHHUSI. [1K-6.3.1
12 Oco0EHHOCTH pacTepH3aliy OPSMOil JIMHUH. [1K-6.3.1
13 Crnioco0bl pacTepu3ani OKPYKHOCTH. [1K-6.3.1
14 3amnosHeHHe CIUIOMHbIX 00nacTel. TecT mpuHaIIe)KHOCTH [1K-6.3.1
TOYKU MHOTOYTOJIbHUKY
15 Crunb 3anoiaHenust. OcoOEHHOCTH IPUMEHEHUS Pa3IMYHBIX IK-6.3.1
CTHJICH.
16 TekcTypsl B TpeXMepHO# rpaduke IK-6.3.1,
I1K-6.B.1
17 [IpencraBneHyne KpUBBIX TMHUN I1K-6.3.1
18 Buasl uHTEpnONAINAN T1K-6.3.1
19 [TapameTpuueckue crutaifHbl I1K-6.3.1
20 B-criaifHbl ¥ IX 0COOEHHOCTH I1K-6.3.1
21 ®DyH1aMeHTaIbHbIE CILTAlHbI T1K-6.3.1
22 buky6uueckue NOBEpXHOCTU U UX OCOOEHHOCTH IK-6.3.1
23 Merto/bl yCTpaHeHHUs CTyNeHYaToro 3¢ ¢eKra pacTpoBbIX I1K-6.3.1,
n300paxeHuit I1K-6.B.1
24 JIM3epHHT M €ro pasHOBHIHOCTH IK-5.3.1
25 ANTOpUTMBI yJaneHus] HEBUIUMBIX JINHUH 1ian noBepxHoctert | I1K-6.3.1,
U UX 0COOEHHOCTH I1K-6.B.1
26 Mogenu oTpakeHHsI CBETA. T1K-6.3.1
27 MeTo/1bl 3aKpamIMBaHus IK-6.3.1,
I1K-6.B.1
28 Mojenu npenomiIeHus cBeTa T1K-6.3.1
29 TpaccupoBka jtyueii B KOMIBIOTEPHOH rpaduke [1K-6.3.1,
IK-6.B.1
30 Ocobennoctu ucnonszoanus OpenGL st peanuzaiuu T1IK-6.V.1
[IPOCKTUBHBIX MPE0Opa30BaHKN TPEXMEPHBIX 00BEKTOB
31 Ocobennoctu npumeneHus OpenGL npu TpexmepHoM [1IK-6.B.1
MOJICTIMPOBAaHUH OOBEKTOB
Bomnpocs! (3agaun) s 3adera / audd. 3adera npeacTasieHsl B Tabnuie 16.
Ta6nuna 16 — Borpocs! (3amaun) st 3aueta / mudd. 3auera
Kon
Ne /it Iepeuens Bonpocos (3ama4) st 3auera / qudd. 3auera HEMKATODA.

VY4eOHBIM IIIAHOM HE IPETYCMOTPEHO

Kon
Ne i/ [epeueHp BompocoB (3a1a4) [J1s SK3aMeHa W KaTOpa

1 IIBeTOBBIE MOJIENIH. T1K-5.3.1
Mertonsl npencraBieHus rpadpuueckoit nHPopManum TIK-5.3.1,

TIK-5.¥.1

3 DopmaThl H300paskeHuUH IIK-5.3.1
IK-5.V.1

4 CucTeMbl KOOPJIMHAT B KOMIIbIOTEPHOH rpaduKe U CBs3b T1K-6.3.1

Ilepeuerp TeM [/ KypCOBOTO IPOCKTUPOBAHHS/BBIMOIHEHHS KYpPCOBOH paboThI
npejcTaBieHbl B Tadmuie 17.




Ta6nuua 17 — [lepedeHs TeM JJisi KYpCOBOTO MPOSKTHPOBAHHSI/BBIIIOIIHEHHUS KYPCOBOW paboThI

No /i IIpuMepHbIii TepedeHb TeM ISl KypCOBOTO MPOSKTUPOBAHUS/BBIIOITHEHHS
B KypcoBOH paboThI

Y4eOHbIM MIIAHOM HE IPElyCMOTPEHO

Bompocsl  juisi IpoBeAeHHS NPOMEXKYTOUHOM aTTECTAllMM B BHJE TECTHPOBAHHSA
Mpe/ICTaBIeHb! B Tabu1e 18.

Ta6nuua 18 — [IpuMepHbIii iepedeHb BOIIPOCOB ISl TECTOB

Kon

Nen/m ITpuMepHBIit epedeHb BOIPOCOB Il TECTOB
MHJMKaTOpa

He npenycmotpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYarOUIMXCS 3a0YHOI (OPMBI
o0y4eHwus, peacTaBieHbl B Tabnume 19.

Ta6nuua 19 — IlepedeHb KOHTPOJIBHBIX padoT

Ne /nm IlepeyeHb KOHTPOJIBLHBIX pabOT

He npenycmotpeno

10.4. Meroguueckne  MaTepuaibl,  ONPEACIAIOMIAE  HPOLEAYpPHl  OIEHMBAHHSA
MHIMKATOPOB, XapaKTePU3YIOIIMX JTambl (OPMUPOBAHUS KOMIIETCHLHUH, coaepxkarcs B
JIOKAIBHBIX HOpMAaTUBHBIX akTtax [ YAII, permamMeHTHpyOmMX HOPSOOK M IPOLERypy
NPOBEJCHHUS TEKYIIEro KOHTPOJISl yCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00YUalOIUXCst
T'YAIL

11.  Meronuueckue yka3zaHus s 00y4aroIUXCsl 0 OCBOCHHIO TUCLUIUTHHBI

11.1. Meroauueckne yka3aHus JUIsI OOy4alOmMXCS II0 OCBOEHHIO JIEKIHOHHOTO
Marepuara.

OCHOBHOE Ha3HA4YCHHUE JICKIIMOHHOTO MaTepuajia — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOoe W SICHOE HU3JIOKeHHe ydeOHOro marepuana. HasHaueHHe COBPEMEHHOH JIEKIIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO MH(OPMALHUIO [0 TEME, & B OCBOCHHHU
(yHIAMEHTAJIBHBIX NpO0JEeM JWUCHUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHMsS, HOBEHIIHX
JOCTHKCHUI Hay4HOW MbICIH. B yueOHOM mpoliecce JEKIHs BBIIOIHIET METOI0IOIHYECKYHO,
OpraHM3alOHHYI0 U MHGOPMAIMOHHYIO (GyHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapaT
KOHKPETHOW 00JacTu 3HaHWs, €€ TpOOJEeMbI, JaeT IEeIbHOE IMPEICTaBICHHE O IUCIUILINHE,
MOKAa3bIBaeT B3aUMOCBSI3b C JPYTHMH JUCIUIUTMHAMHE.

[Inanupyemble pe3yabTaThl MPHU OCBOCHUH 00yYaronIMMICS JICKIIMOHHOTO MaTepHaa;

— TMOJyYeHHE COBPEMEHHBIX, LEJNOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUI, YPOBCHb
KOTOPBIX ONPEeIsIeTCs IIeNIEBOM yCTaHOBKOH K Ka)KI0H KOHKPETHOH TeMe;

— IIOJyY€HHE OIbITAa TBOPUYECKOH pabOThI COBMECTHO C IPEIO/IaBaTeIeM;

— pasBuTHE PO(ECCHOHANBHO-ICIOBBIX  KAayecTB, JIIOOBM K  IpeIMeTy U
CaMOCTOSTEIIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TOsBJIEHHE HEOOXOIMMOro HHTepeca, HEOOXOANMOTO I CAMOCTOSTENIFHOM PaboThI;

— TMOJyYeHHE 3HAHUI O COBPEMCHHOM YpOBHE DPAa3BUTHS HAyKH M TEXHHKH U O
MIPOTHO3€ UX PA3BUTHA Ha OIMKaNIINe TOMBI;

— HAYYUTHCS METOAWYECKH 00padaThiBaTh MarepHan (BBLACIATH TJIABHBIC MBICIH U
MOJIOKEHHSI, TMPUXOOUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATH HMX B  Pa3iMYHBIX
(hopMyIIUpOBKax);

—  MOJy4eHHE TOYHOTO MOHMMAHHS BCEX HEOOXOIUMBIX TEPMHHOB U IMOHSATHH.

JleKMOHHBIH MaTepuad MOXKET CONpPOBOXKAATHCS JEMOHCTpalMeil CclaioB U
WCIIOJIb30BaHHEM Pa3AaTOYHOrO0 Marepuajia MpH TMPOBEICHUH KOPOTKHX JUCKyCCHH 00
0COOCHHOCTSIX MMPUMEHEHHUS OTJCIbHBIX TEMATHK 10 JUCIUTUINHE.

CTpyKTypa Ipea0CTaBICHHUS JEKIIMOHHOTO MaTepraa;

—  l3noskeHue TEOPETUYECKUX BOIPOCOB, CBA3aHHBIX C pacCMaTpHUBaeMOil TeMOM.
—  Omnucanue METO/I0B, AITOPUTMOB U CIIOCOOOB PEIICHUS! KOHKPETHBIX 33/1a4.

—  Paccmotpenune npumepos.

- 0O060011IeHIE H3TI0KEHHOTO MaTepHraa.

—  OtBeThl Ha BO3HHUKAIOLINE BOMPOCHI MO TEME JICKILIUH.

11.2. Meroauueckne ykazaHus Ui OOYyYarOIIMXCS 10 y4acTHIO B CEMHHapax (He
npedycmMompeHo y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroanueckue ykazaHus Ul OOydaloIIMXCsl 110 IPOXOXKIEHUIO MPaKTHYECKUX
3aHATHH (He npedycMompeno yuebnbiM niaHoM no OaHHOU OUCYUNIUHE)

11.4. Meroanueckue yka3aHus i OOyYaroLIMXCsl IO BBIINOJHEHHMIO Ja0OpaTOPHBIX
pabot

B xoxe BbImonHEHHs 1a0opaTOpHBIX pabOT oOydYaromiuiics [OODKeH YIiiyOuTb W
3aKpPENHTh 3HAHUS, NPAKTUYECKHE HABBIKH, OBIANETh COBPEMECHHON METONUKOM M TEXHHKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBaJIM(PHUKALMOHHOW XapaKTEPUCTUKOM oOydaromerocs.
BeinosnHenue 1abopaTopHbIX pabOT COCTOUT M3 KCIEPHUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AQHAIIMTHYCCKOI JacTell M KOHTPOIBHBIX MEPOIIPUATHI.

BeinonHeHne 1a00paTOpHBIX PabOT 00ydarOLIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3YyYCHHs MUCLUIUIUHBI, OIpEHeNsieMOH Yy4eOHBIM IUIAaHOM, M OTHOCHTCS K CPEICTBaM,
00eCIeYnBAIONINM PEIICHHE CISTYIOIHX OCHOBHBIX 3a/[a4 00y4aoIerocs:

— IpHOOpETCHHE HAaBHIKOB HCCICIOBAHUS IIPOLECCOB, SBICHHH U  OOBEKTOB,
n3y4yaeMbIX B paMKax JaHHOMW JMCLMUIUINHBI;

— 3aKpeIUVICHHe, Pa3BUTHE M JETalM3alUs TEOPETHMUYECKMX 3HAHMH, MOJYYSHHBIX Ha
JIEKLHAX;

— TOJyYeHHe HOBOH MH(OPMAIMH 110 U3yYaeMOH JUCLMILIHHE;

— HpHOOpETCHUE HABBIKOB CAMOCTOSATEIBHOM PabOTHI ¢ IPOrpaMMHBIM 00ECIICUCHHEM.

3aganue ¥ TpeOOBaHNS K IPOBEACHUIO J1a00PaTOPHEIX paboT
Bapuant 3amanus mo Kaxnoil mgabopaTopHoW pabore 0OydaromIMHCS IONIy4aeT B

COOTBETCTBHH C HOMEPOM B CIHCKe Tpymmbl. Ilepen mpoBemeHHeM 1abopaTopHOW paboThI
obydaroeMycsi clieyeT BHHUMATeIbHO O3HAKOMHUTHCS ¢ METOAMYECKUMH YKA3aHHSAMH 10 ee
BBITIOJIHEHHIO. B COOTBETCTBHH € 3aaHKeM 00YyYarOIIHIACS JOKEH TTOArOTOBHTH HEOOXOIUMBbIE
JaHHBIC, IMOJYYWTh OT MPEHogaBaTeis MAOMYyCK K BBIIOJHEHUIO J1abopaTopHONl paboThl,
BBINIOJIHUTh YKa3aHHYIO IIOCJIEIOBATEIbHOCTD ACHCTBUI, MOJNyYUTh TpeOyeMmble pe3yibTaThl,
0(OPMHTH U 3aIIUTUTH OTYET IO JTaOOPATOPHOI paboTe.

Crpykrypa u opma ordera o 1aboparopHoii pabote

Otuer o mnabopaTopHOW paboTe MOJDKEH BKIOYAaTh B ceOs: THUTYJIBHBIA JIHCT,
(hOpPMYIMPOBKY 3a/laHWsl, TEOPETUYSCKUE MOJIOKEHHS, HCIOJIb3yeMble IIPH BBIIOJHCHUH
nabopaTopHOil paboThI, OMKMCAHUE MPOLIECCa BHIMOJHEHUS J1ab0paTOpHOW paboThI, MOTyYCHHBIC
pe3ynbTaThl M KOHKPETHbIE BBIBOABI IO PE3yJbTaTaM BBIIOJHEHHONW pPabOThI, CHHCOK
HCTIOIb30BaHHBIX HCTOYHUKOB.

TpeGoBanust k 0hOPMICHHIO 0TYETa 0 Jab0paTOpHOit paboTte




Io kaxmoit mabopaTopHOi paboTe BBIMOJIHIETCS OTACIBHBIA OTYeT. TUTYJIBHBIH JUCT
oopmiisieTcss B COOTBETCTBHHU € 00pa3iioM, mpeacTaBieHHbIM Ha caiite ['YAIl (www.guap.ru) B
paszesnie HOPMAaTHBHOW JOKyMEHTAIlUM JUIsl y4eOHOro mpomecca. TekcToBele M Tpaduyeckue
Marepuanbsl  OQOPMIISIIOTCS B COOTBETCTBUHM C HOPMAaTHBHBIMH TpeOoBanusmu ['YAIL
(Www.guap.ru), H3JIOXEHHBIMH B pa3fene HOPMATHUBHOH JOKyMEHTalMu JUIs ydeOHOro
npouecca.

11.5. Meroauyeckue ykaszaHus Ui OOyYalOI[MXCS 10 TNPOXOXKACHUIO KypCOBOIO
MPOCKTUPOBAHHUS/BBIIIOJIHEHHUS KYPCOBOW PabOTHI (He npedycCMOMpeHO YYeOHbIM NIAHOM NO
OaHHOIL Oucyuniuxe)

11.6. Meronuueckue yka3aHus Uil 00y4YarOLUXCs 10 MPOX0XK/ICHUIO CaMOCTOSATEIbHOM
paboTsl

B xoJie BBINOJHEHUST CAaMOCTOSTEIBHON paboOThl, 00YyUYaIOIIUIACS BBINOJHAECT PaboTy IO
3aJJaHUI0 ¥ TP METOAWYECKOM PYKOBOJCTBE IpEINoiaBaTelisi, HO 0e3 ero HernocpeJCTBEHHOTO
y4acTusi.

B mporecce BBIMOMHEHUS! CaMOCTOSITENIbHONH PaboThl, y oOydaromierocs: Gpopmupyercs
1esiecoo0pasHoe MIaHupOBaHKHE pabovyero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHHUS
M HaBBIKM B YCBOCHHHM M CHCTEMAaTH3aLMU IPHOOpETaeMbIX 3HAHHU, 00ECIeuyrBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPUOJ OOYYCHHMs, [OMOTaeT MOJYYUTh HABBIKM ITOBBIIICHHUS
poQeCCHOHANBEHOTO YPOBHSI.

MeTonMYEeCKUMH ~ MaTepuajiaMy,  HANpaBISIONMMH  CaMOCTOSATENbHYI0  padoTy
00y4aIOIINXCASBIISIOTCS

—  y4eOHO-METOAMYECKHI MaTepHall Mo AUCIUILIUHE;

Cnucok mem 0is CAMOCMOAMENLHO20 U3YUEHUs.:

— IIPaKTHYECKOE HCIIONB30BAaHUE IPEOOpa3oBaHMI KOOPAMHAT HA IUIOCKOCTH H B
IIPOCTPAHCTBE

— 0COOEHHOCTH NPHMEHEHUsI IPOEKLHUH B KOMIIBIOTEPHOH rpaduke

—  OMKyOHMYecKHe MOBEPXHOCTH U UX MPHMEHEHUE B KOMIIBIOTEPHOIT rpaduke

— IUIATOHOBBI TEJa

— ocHOBHI 3D-rpaduku

— HCTOJIb30BaHHMs TpaUyYecKuX MAaKeTOB Juisi Co3JaHus U oOpabotkum 3D -
HM300paxeHu

11.7. Meronuueckue yKa3aHus s OOYYarOIMXCS I10 MHPOXOXKICHUIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.

Texyumii KOHTPOJNb YCHEBAEMOCTH IMPEeIyCMaTpUBAET KOHTPOJIb KauecTBa 3HAHUH
00y4aloImuXcs, OCYIIECTBISIEMOT0 B TEUCHHE CEMECTpa C LeJbI0 OLICHUBAHHMS XO/a OCBOCHHS
JIICIUTTIIMHBL.

Tekymuii KOHTpPOJIb YCNIEBAEMOCTH OCYILECTBISIETCS C Y4YETOM CBOEBPEMEHHOCTH,
HOJIHOTBI U Ka4yecTBa BBIOJIHEHUs Ja0OPATOPHBIX pabOT, COOTBETCTBUS O(OPMIICHHS OTYETOB
HOpMaTHBHEIM TpeOoBaHmsiM ['YAIIL, npaBHIBHOCTH OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI, a
TaKKe aKTUBHOCTHU Ha JIEKIIMOHHBIX 3aHATUSX.

Pe3ynbpraThl TEKyIIETO KOHTPOJIS YCHEBAEMOCTH YYHTHIBAIOTCA MpPH HPOBEACHUU
TIPOMEXYTOYHOH aTTECTAllMM HapsAAy C OTBETaMH Ha HK3aMEHALMOHHBIE BOIPOCHI, MOCKOJIBKY
OTpaXkaloT c(HOPMHUPOBAHHOCTb MEPEUUCICHHBIX B Tabauiue | KOMIETEHLHMI C TOUKH 3pEHUs
TIpUOOPETEHHBIX YMEHUH U HaBBIKOB.

11.8. Meronuueckue yka3aHusi AJsi O0y4YarolUXxcs M0 MPOXO0XKICHUIO MPOMEXYTOYHOM
aTTeCTaIWN.

IlpomexxyTouHass  arTecTanus  OOydyarOIIMXCA  NPEAyCMaTpUBAeT  OLICHHBAHHE
HPOMEKYTOYHBIX M OKOHYATENBHBIX PE3yJbTaTOB 00yueHHs 1o aucuumiusHe. OHa BKIIOYAeT B
cebs:

— 9Kk3aMeH — (opMa OLEHKH 3HAHHMH, IOJyYEHHBIX OOYyYaloIMMCS B IIpOLECCe
U3y4yeHUsl BCEH MMCLMIUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOSITENIbHONH paboOThl, CIOCOOHOCTH
HOPUMEHATh MX JUIS PelleHHs NpPaKTHYeCKuX 3ajad. ODK3aMeH, KaK IIPaBUIIO, IPOBOAUTCS B
HEepUoJl SK3aMEHAIIMOHHOH CecCHUM M 3aBepIIAeTCs AaTTECTAIMOHHOH OIGHKOH «OTJIMYHOY,
«XOPOIIOY», «YAOBIETBOPHTEILHOY, «HEYAOBIETBOPUTEILHO.

CucreMa OIIGHOK IpH MPOBEAEHHH IPOMEXKYTOYHOH arTecTaluu (GopMHpYyeTcs B
COOTBETCTBUU C TpeOoBaHusMH «lloOKeHUsT O TEKyIleM KOHTPOJE YCIHEBaEMOCTH H
IPOMEXYTOYHOH  aTTecTaluM CTyfeHToB M  acrnupaHtoB ['YAII, ofywatomuxcs 110
00pa3oBaTeIpHBIM IPOrPaMMaM BBICIIEro 00pa3oBaHusa» U «O MOLyIbHO-PEHTHHIOBOM cucTeMe
OLIEHKHU KauecTBa yueOHoi paboTsl cTyneHToB B I'Y All».



Jluct BHECEeHMs! H3MEHEHHUH B pabOvyr0 POrpamMMy JTHUCLMILUTHHBI

JlaTa BHECEHHS
M3MEHEHUH 1
JIOTIOJTHEHHH.

TTonmuce BHECIIETO
U3MCHCHU

ConeprkaHue U3MEHEHHH U JIOTIOIHEHU

Jlata u Ne

MIPOTOKOJIA
3ace[aHus
Kadeapst

Tloanuce
3aB.
Kadenpoit




