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AHHOTaNINA

HucuummuHa «/HTepakTUBHAs KOMIbIOTEpHAs rpaduka» BXOIUT B 00pa30BaTEIbHYIO
porpaMMy BbICIIET0 00pa3oBaHuUsl — MporpaMMy OakajaBpuara Mo HalpaBICHHUIO MOATOTOBKH/
cnennanbHoctd  09.03.01 «MHupopmMaTuka ¥ BBIYMCIUTEIbHAS TEXHHUKA» HAIPaBICHHOCTH
«KomnbloTepHBIE TEXHOJOTHUH, CUCTEMBI M ceThy. Jlucuumumaa peanusyercs kadeapoit «Ned4y,

[TK-2 «CmocobeH mpoeKTUPOBATh MOJIB30BATEILCKAE HHTEP(ENCH 0 TOTOBOMY 00pa3ily
WM KOHUENIMHN UHTepdeiicar

ConepxaHve AMCHUIUIMHBL OXBAaThIBAET KPYI BOIIPOCOB, CBSI3AHHBIX C OCBOEHUEM
OCHOBHBIX T€OPETHUUECKUX 3HAHUM, YMEHUH U MPAKTUYECKUX HABBIKOB MPU MPOEKTUPOBAHUU U
pa3paboTKe MHTEPAKTUBHBIX TPEXMEPHBIX TIpaUuecKux TMPHIOKEHUH C MPUMEHEHHEM
COBPEMEHHBIX MPOrpaMMHBIX cpeacTB u Web TexHoIorui.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cieayromue QopMbl OpraHu3aluu
yueOHOro ImpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS PaboTa CTYICHTA.

[IporpamMmMoil AMCHUIIMHBL MPEIYCMOTPEHBI CIEAYIOLUIUE BUIbl KOHTPOJS: TEKYLIUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIU B (hOpMe IK3aMEHA.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 4 3a4eTHBIX eIUHUIbI, 144
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO JUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Ilenpto mpemogaBaHusl JAUCHUIUIMHBI SBISETCS TMOJIYYEHUE TEOPETUYECKUX 3HAHUUW U
MPaKTUYECKUX HABBIKOB CO3JaHUS MHTEPAKTHUBHBIX TPEXMEPHBIX IpadUUECKUX MPUIIOKCHHH C
NPUMEHCHHEM COBPEMEHHBIX MPOrpaMMHBIX cpeactB u  Web-texHomoruit [uist  perieHust
po)eCCHOHAIIBHBIX 3a]1a4.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTd, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajiee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHS 1O AUCITUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYUYAIOUIUICS IOJDKEH O0JanaTh CIEAYIONUMU
KOMITETCHIIMSAMU WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHKEHUS ITPUBEIACHBI B
Tabmuie 1.

Ta6muma 1 — I[lepeyeHs KOMITETEHIIMM ¥ HHIUKATOPOB UX JTOCTHKCHUS

Koxn u
Kareropus (rpynna) Kon n HauMeHoBaHME WHIUKATOPA JOCTHIKEHHUS
HaVMEHOBaHUE
KOMIIETEHI[UHN KOMIIETEHI[UHA
KOMIIETEHIINHU
I1K-2.3.1 38aTh ciocoObI 0OecIIeYeHus
[1K-2 Criocoben JTOCTYIMHOCTU UHTEP(HENHCOB; METObI
MIPOCKTUPOBATH CTATHUCTHYECKOIro aHajn3a JaHHBIX
[I0JIb30BATEILCKUE [TIK-2.Y.1 ymeTh OLileHuBaTh CIICHAPUU
ITpodeccuonanbHble . .
uHTepEnCHI Mo MCIIOJIb30BaHUs HHTEp(detica mporpaMMHOTO
KOMIIETEHIIUH
rOTOBOMY 00pasily obecrieueHus
WAIH KOHIIEIUA [1K-2.B.1 BrageTh HaBbIKaMu (POPMUPOBAHUS
uHTepdeiica BbIOOPOK 10 CTAaTUCTUYECKUM JaHHBIM O
B3aMMOJICHCTBHH MOJIb30BATENs C HHTEpdeiicoM

2. Mecro nucuumanssl B ctpykType OI1

HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPY U3YYECHHUH CIENYIOIINX AUCIUTIINH:
—  «OCHOBBI IPOTrPAMMHUPOBAHUSY,
— «KommbroTepHas rpaduka.

3HaHMs, TOJNyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIBHOE 3HA4YEHHE, TaK W MOTYT HCIIOJIB30BAaThCi IPU MOATOTOBKE BBIITYCKHON
KBaJIM(DUKAIIMOHHOW paOOThl U AUCHUIIINHBIL

«Pa3paboTka BUPTYyaJIbHOW U JIOTIOJIHEHHON pealbHOCTH.

3. O0beM U TPYAOEeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboTHI 1O TUCIUILTNHE (M pacrpeieieHne 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MPeACTaBICHEI B
tabmuie 2.

Ta6muma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboTh Bcero ceMecTpam
No7
1 2 3
Oowan mpyooemkocmap oucyunaunl, 4/ 144 4/ 144
3E/ (4ac)




U3 Hux yacos npakmuyeckoii 0020mMoeKu 8 8
AyoumopHuie 3aHamus, BCEro 4ac. 16 16
B TOM YHCIIE:

nexiuu (JI), (dac) 8 8

npaktuueckue/cemunapckue 3ansarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 8 8

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 119 119
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIUILIAHBI IO pa3/eiiaM U BUIAM 3aHITHIA.
Paznenbl, TeMbI TUCIMILTMHBI K UX TPYAOSMKOCTh TIPUBEICHBI B Ta0IHIIE 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Jlexknnu I13 JIP KII CPC
(gac) (C3) (gac) (gac) (gac)

Pa3[[eJ'IBI, TEMBI JUCIHUITIIMHBI

Cemectp 7
Paznen 1. OcHOBBI HHTEPaKTUBHOM 1
KOMIIbIOTepHOU rpaduku. [leknapaTUBHBIN U
UMIIEpaTHBHEIN TOIX0ABI K Web-rpaduke. 19
CranmapTsl npeacTaBieHus UHTepakTuBHOM 3D
rpaduku B Web.

Paznen 2. OcuoBHble xapakrepuctuku Web
¢peitmBopkoB. MVC - apxutektypa. bpayseps ¢ 1

noyiepskkoit WebGL

Paznen 3. Pa3zpaboTka CTaTUUHBIX U 2

aHnMupoBaHHBIX 3D-crieH B penakrope Blender 2 20
Paznen 4. Monenu u MeToabl OcBelieHus. Buanl 2

HCTOYHHUKOB cBeTa. HamoxxeHue MaTCepraIoB U

tekcTyp. BSDF-meiinepst. TekcTypHbIe KapThl U . 25

pa3BEPTKH.

Paznen 5. ®dpeiimBopk Verge3D. OcHoBHBIE 2

(byHKIMOHATIBHBIE BOBMOXKHOCTH. /lucnieTuep 1 25

Web-npunoxxeHuii.

Paznien 6. Pazpabotka unrepaktuBHbIX Verge3D — 2

NPUJIOKEHUH C NCTIOJIH30BAHUEM SI3BIKA 2 30

BU3yabHOM Jioruku Puzzles

HToro B cemecTpe: 8 8 119
Hroro 8 0 8 0 119

[IpakTiyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
pohecCuoHATBEHON e TeNbHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.




Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JIGKIIMOHHOTO IHUKJIA

Howmep pa3znena

HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1

Tema 1.1. IloHsATHE HHTEPAKTUBHOCTH B KOMITBIOTEPHOM Tpaduke

Tema 1.2. Crioco6s!1 npeacraBiaeHus uHTepakTuBHON 3D rpaduku B Web (HTMLS5,
X3DOM, WEDbGL).

Tema 2.1. @peitmBopk. Onpenenenue. OCHOBHbIE CBOMCTBA
Tema 2.2. OcHoBHble xapaktepuctuku Web-¢ppeiiMBopKoB..
Tewma 2.3. MVC — apxurekrypa.

Tema 2.4. Bpaysepsi ¢ nonuepsxkkoit WebGL

Tewma 3.1. UnTepdetic pexakropa Blender 3D.

Tema 3.2. MonenupoBaHue reOMETPUYECKUX 0O0BEKTOB sl HocTpoeHust 3D-ciieH.
Monenb kamepsl. IcTOUHUKOB cBeTa

Tema 3.3. AHMMaNUs TEOMETPHUECKUX O0BEKTOB MO KITF0YaM. AHUMAITUS KaMepBhI.

Tema 4.1. Mopenu 1 METOJIBI OCBEICHUA. BHIBI HCTOYHUKOB CBETA.
Tema 4.2. Hanoxenue marepuanos. BSDF-meliaepsr.

Tema 4.3. TekcrypHubie KapThl 1 pa3BepTku. HDRI okpyxenue.
Tema 4.4. Buzyanuzanus 3D-criiensl B penakrope Blender.

Tema 5.1. ®peiimBopk Verge3D. OcHOBHBIE (PYHKIIMOHATIHHBIE BO3MOKHOCTH.
Tema 5.2. Vcranoska dpeiimBopka Verge3D B penakrop Blender (3Ds Max)
Tema 5.3. lucnieruep 3DWeb-npunoxenuii App Manager.

Tema 5.4. IlpoextupoBanue Verge3D-npunoxenus. CTpyKkTypa MpoeKTa.

Tema 6.1. Co3nanue untepakTuBHBIX Verge3D—npunoxenuii ¢ HCroab30BaHUEM
si3bIKa BU3YaJIbHOM Jioruku Puzzles

Tema 6.2. Hacrpoiika napamerpoB 3D-00beKTOB, MaTepHaioB U CBETa JUIs
TIOBBIIIICHUS KQUeCTBA MHTEPAKTUBHON BU3yaTH3aIIHH.

Tema 6.3. [logkmoueHne MyTbTUMEIUA YIEMEHTOB U aHHOTalui K 3D-00bekTam
uHTepaktuBHOro Web npuinoxeHus

Tema 6.4. Coznanue HTML-unTepdeiica 1iis yrpaBneHus: HHTEpaKTUBHBIMU
anemenTamMu 3DWeb-npunoxenus. [Tyonukanus natepaktusHoro 3DWeb-
NPUJIOKEHNSI B MHTEPHET.

JIeK1IMOHHBIX 3aHSTHSI TPOBOSATCS B MHTEPAKTUBHOU (popme (ympasisiemasi IUCKYyCCus,
JIEMOHCTpalMs CIaiI0B WIN y4eOHBIX (PUIBLMOB.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTh, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero




4.4. JlaGopaTopHbIE 3aHATHS

Tembl 1a0OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEACHBI B TaOHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Nen/m | HammeHoBaHue 1abopaTopHBIX padboOT TpynOeMKOCTS, | MPAKTHUECKOH | pasiena
(uac) MMOATOTOBKH, | JUCIIWI
(dac) JINHBI
Cemectp 7
1 Cozmanue cratnyHoil 3D-creHsl B 1 1 3
penakrope Blender akTyanbHoit Bepcun
(LTS).
2 Coznanne anumupoBanHoit 3D-cuiensl B 2 2 3
penaktope Blender aktyanbHoii Bepcun
(LTS).
3 Coznmanue HHTEPaKTUBHOM 3D-CIieHBI 2 2 5
nipu oMoty ¢peiimBopka Verge3D B
dbopme Web-nipuinoxeHus.
4 Hacrpoiika napamerpoB 3D-00b€KTOB, 1 1 4
MaTEpHUAaJIOB U CBETA JIJISl TTOBBIIIICHUS
Ka4yecTBa MHTEPAKTHBHOM
BH3YaJIM3aIliu.
5 Co3nmanne wuHTepakTUBHOrO 3DWeb- 2 2 6
npwioxkenus ¢ HTML-unTepdeiicom u
MyJIbTUMEANA SJIEMEHTaMU
Bcero 8 8

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEIEHBI B TabIuLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAOEMKOCTh
. Bceero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTUUECKOro MaTepuana 45 45
quciumingel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIIO 35 35
ycneBaemoctu (TKVY)
Homamuee 3amganne (/13)
KontposbHble paboTsl 3a04HruKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 20 0
arrectanuu (I1A)
Bcero: | 119 119




5. IlepeueHs yueOHO-METOANYECKOTO 00ECIICUCHUS
JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKUE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3JAHUN
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.

Tabnuna 8— IlepedeHp MEYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHMIMA
KomnuuecTBo 9K3eMILIpOB B
Uugp/ bubnuorpadudeckas ccpuika OubmoTexe
URL aapec (KpoMe AIIEKTPOHHBIX
AK3EMILTSIPOB)
004 [udpobie peanbHOCTH: OCHOBHI pa3paboTKH. )
H 62 yaeOHoe mocobue / A. B. Hukutun, H.H.
Pemetnukosa — CI10: I'YAII, 2023. — 156 c.
004 Pazpabotku naTepakTUBHBIX 3D- 5
P17 MIPWIOKEHUN: yueOHO-METOIUYECKOE
nocob6ue / A. B. Hukutun, H.H.
PemernukoBa, . A. AnekcanzipoB, A.A.
Awntunosa, b.C. l'aiixos, T.P. MycTtadun. —
CII6: TYAIL 2021. - 174 c.
004.94 Xace @. [Ipaktuyeckoe nocodbue Blender 3.0
X99 JUTSL JTFOOHTENIeH U TPOoeCCHOHAIIOB.
Moaenunr, anumanusa, VFX — Conon-Ilpecc,
2022. — 300c.
004.9 WHTepakTiBHAs KOMIbIOTEpHas rpaduka: 5)
A 42 yueOHO-MeToanueckoe nmocoodue / A. B.
Axcenos — CI10: I'YAII, 2020. — 89 c.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(}OPMaIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TeJIeKOMMYHHKaHI/IOHHOfI CEeTn ((I/IHTepHeT», H€O6XOI[I/IMI)IX JI4  OCBOCHUA JUCHHUIIIINHBI
npuBesieH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL anpec HaumenoBanue
https://docs.blender.org/manual/ru/dev/index.html CnpaBovnoe pykoBoacTBo Blender 4.1
WJIM HOBEeE
https://younglinux.info/blender/course Beenenue B Blender. Kypc ans
HaYMHAIOIINUX

https://www.soft8soft.com/docs/manual/ru/index.html | PykoBoxacTBo monbs3oBarens Verge3D

https://html5beginner.github.io/html/html tutorial.ntml | OcaoBer HTML. YueGuuK

https://aksenov.in/guap/x3dom/ AxcenoB A.B. Karanor npumMepos



https://docs.blender.org/manual/ru/dev/index.html
https://younglinux.info/blender/course
https://www.soft8soft.com/docs/manual/ru/index.html
https://html5beginner.github.io/html/html_tutorial.html
https://aksenov.in/guap/x3dom/

https://www.x3dom.org/ X3D. Odunuansuas X3DOM
JOKYMEHTAIH.

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueHus npeacTasieH B Tadbmauie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBsanue

1 Blender 4.1. (LTS) unu HoBee

2 Verge3D 4.7.1

3 Visual Studio Code Community 2022 unu HoBee

8.2. Ilepeuenn MH(}OPMALIMOHHO-CIIPABOYHBIX CHCTEM, HCIIOJIBE3YEMBIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCHONIB3YeMbIX HWH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/nn HaunmenoBanue
1 CmpaBounoe pykoBojicTBo Blender 4.1

2 PykoBoncTBO nosib3oBatens Verge3D

3 OcuoBet HTML. YueGuuk

9. MarepuanpHO-TeXHIUYECKas Oaza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Uil  OCYILECTBIICHUS
00pa3oBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TPeIcTaBlIeH B Taouuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaunmeHoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS 32-04 (BM)
2 | YueOHas 0OONICMHCTUTYTCKAS JIAOOPATOPHS TIEPEIOBBIX 52-09 BM)
KoMIbloTepHBIX TexHomoruit (Y OJIIIKT)

10. OrmeHo4HBIE CpeICTBA TS TPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OILIGHOYHBIX CPEICTB JUIsl TPOBEACHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEACHHSI TPOMEKYTOUHOM aTTecTalllu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OICHOYHBIX CPCACTB

OK3ameH e CIHCOK BONPOCOB K DK3aMEHY;
) DK3aMeHalMOHHbIE OUJIETHI;
) TecThl.
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10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ayulbHasi MIKajla OEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIII, KoTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOIB30BAThCA
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHas mKana PaKTep (bopmp

— o0OyJaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIH
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIBHOW JIMTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKOU
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh Ha 3HAHUSA OCHOBHOMU
JUTEPaTypHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyarouiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYIIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYyCKaeT HECYIIECTBEHHbIC OIMOKN M HETOYHOCTH;

— WCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIpaBJICHUS,

— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,

— 3aTpyAHseTcs B OpMYyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSATHMN.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HarpaBIICHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHUN 3HAHUIA;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHMUS,;

— He QOpPMYJIHUPYET BHIBOJAOB U 000OLIECHHIA.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJTH HHBIC MaTCPHAITBL.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBiIeHbl B Tadbnuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
Ne n/m [lepeuens BompocoB (3a7a4) AJs IK3aMeHa JHMKaTOpa
1 IToHATHE UHTEPAKTUBHOCTH B KOMITBIOTEPHOU Tpaduke [1K-2.3.1
2 Konuenmun uarepdeiico nporpamm 2D/3D rpaduku. [1K-2.3.1
3 Cnioco6s1 npenctasienus 3D rpaduxu B Web. [1K-2.3.1
4 JlexnapaTUBHBIM M UMIIEPATUBHBIN MOAX0/1bl K Web-Tpaduke. [1K-2.3.1
5 Crannaptsl npejctasieHust untepaktuBHor 3D rpaduxu B Web. | I1K-2.3.1




6 DpeitmBopku Web-ntipunoskenuii. OCHOBHBIE CBOMCTBA. I1K-2.3.1
7 MVC- apxurekrypa ppeiiMBopKa. [IK-2.V.1
8 Bbpaysepsi ¢ noguepxkorr WebGL [K-2.V.1
9 Scaffolding- meton metanporpamMmupoBanust Web-¢peiimBopka | [1K-2.V.1
10 Hutepdeiic pegakropa Blender I1K-2.3.1
11 [Tpuniuns! MogenupoBanus 00beKTOB B Blender [1K-2.3.1
12 Hacrpoiika matepuanos B Blender. BSDF-mietinepsr. [K-2.V.1
13 TekcrypupoBanue 00bekToB B Blender. HDRI okpyxeHnue. [IK-2.V.1
14 O YHKIIMOHAIBHBIE BO3MOKHOCTH PEAAKTOPa MaTEpUAIIOB IIK-2.V.1
Shading
15 Mopaudukatopsl penakropa Blender [K-2.V.1
16 basoBeie npuHIMIBEI aHUMAIK B penaktope Blender. [1K-2.3.1
17 Pabota c kamepoii B penaktope Blender. I1K-2.B.1
18 Busyanu3anus ciiensl B penakrope Blender. I1K-2.B.1
19 OcHoBHble npuHIUIEI paboThl Verge3D. IIK-2.B.1
20 YcranoBka ¢periBopka Verge3D B 3D-penaktop I1K-2.B.1
21 Jlucneruep npusoxkenuit Verge3D App Manager [1K-2.B.1
22 OcHoBuble GyHKIMH peaakTopa Puzzles Verge3D I1K-2.B.1
23 ITpoextuposanne Verge3D-npunoxkenus. Ctpykrypa npoekra. | [1K-2.B.1
24 Hacrpoiika napamerpoB 3D-00bekTOB, MaTepuainoB u cera s | [1K-2.B.1
WHTEPAKTUBHON BU3yaIH3aIHU.
25 OcHoBHbIe (QYHKITNH sI3bIKa BU3yallbHOM Joruku Puzzles I1K-2.3.1
26 Co3nanne HTML-unTepdeiica ast yrpaBieHUs [K-2.B.1
WHTEPAKTUBHBIMU dyieMeHTamMu 3DWeb-nipunoxenus.
27 CriocoObI myOrKaIy HHTepakTuBHOTO 3DWeb-nprioxkeHus I1K-2.B.1
Bomnpocs! (3agaun) i 3adera / tud¢. 3aueTa npeacTaBieHsl B Tadbauie 16.
Tabmuia 16 — Boripocs! (3amaun) nist 3auera / qudd. 3avera
Kon
Ne i/ [Tepeuens BompocoB (3agau) asns 3adeta / qmudd. 3adera HHKaTOpa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

IlepeueHp TeMm Ui KypCOBOTO IPOEKTUPOBAHM/BBIIOJHEHUS KypCOBOH paboThI

MPEJCTABIICHBI B

Tabimuue 17.

Tabnuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii epedeHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BBITOTHEHUS

Ne n/mt .
KypCcOBOl paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bompocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHUSA

MIPEJICTaBIICHBI B

Tabimuue 18.

Tabmuna 18 — [lpuMepHbIit nepeyeHb BONIPOCOB AJIsl TECTOB

. Ko
Ne n/mn [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB A
WHJIMKAaTOpa
3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM HECKOJIBKUX BEPHBIX [1K-2
1 OTBETOB U3 MPEIOKEHHBIX




Hnempyxyus: Ilpouumatime mexcm u ebloepume npasuivhvie omeemol.

Bribepure u3 criMcka METO/bI, MO3BOJISIONINE CO3/1aBATh
uHTepakTuBHBIe 3D-crieHsr Ha Web-cTpanunax.

1. PUZZLES - s3bIk BU3yalbHOMU JIOTUKH

2. Mopdunr

3. Flask — cepBepublii (hpeiiMmBOpK

4. Three.js — kpoccbpaysepras 6ubnmrorexa JavaScript
5. lunamuueckas nedopmanus

3ananre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJTHOT'O BEPHOTO OTBETA
H3 NpCaAI0KECHHBIX
Unempyxyus: Ipouumatime mexcm u gvloepume 00UH NPAGUTbHBIL
omeem.
Kaxoit u3 nepeuncieHHbIx MoudukaTopoB peaakTopa Blender
I/ICHOJII)?;yeTCH JIA CTJIaKUBAHUA HOBerHOCTI/I I‘GOMeTpI/IquKOFO
o0BekTa?
1. Decimate
2. Explode
3. Lattice
4. Subdivision Surface
5. SurfaceDeform

[1K-2

3ananne KOMOMHUPOBAHHOTO TUTIA C BBIOOPOM HECKOJIBKUX BEPHBIX
OTBETOB M3 MPEIOKEHHBIX
Hncmpykyus: [Ipouumatime mexcm u 8bibepume npasuibHble Omeemsi.

BeiOpate u3 ciucka noaHoyHKIMOHAIBHBIE 3D-peaakTopsl,
KOTOpBIE B3aUMOJEHCTBYIOT ¢ (peiimBopkom Verge3D:
1.ZBrush

2. Daz Studio

3. Cinema 4D

4. SketchUp

5. Blender 3D

6. Autodesk Maya

7. Houdini Apprentice

8. Autodesk 3Ds Max

[1K-2

3agaHne KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO BEPHOTO OTBETA
U3 MPEAI0KEHHBIX
Hucmpyryus: [Ipouumatime mexcm u 6vibepume 00UH NPABUNbHBLU
omeem.
BepHo 51 yTBepKi€HUE, YTO B HEJIb3s1 HAJIOKUTH TEKCTYPY Ha OOBEKT,
€CITM TIpEIBAPUTEIIHHO HE CO3/IaH MaTepHa?

Bepuo\HeBepHo

I1K-2

3amanne 3aKPBITOTO THIIA HA YCTAHOBJICHUC COOTBETCTBUSA
HHcmpyKL;uﬂ.' Hpoqumaﬁme meKkcm u ycmaHhosume coomeemcmeue.

Martepuainsl 3D 00beKTOB [Ileiinepsl

A. Matepuan crekia 1. Glass BSDF

[1K-2




b. TkarenomoOHBII

2. Emission BSDF

B. MaToBBbIii TU1aCTHUK

3. Velvet BSDF

I'. Mertamn

4. Principled BSDF

J1. CeTsmuiics

5. Diffuse BSDF

K kaxmoii nmo3unuu, JaHHOH B JIEBOM CTOJIOIIE, ToAOepUTe
COOTBETCTBYIOIIYIO MO3UIMIO B PABOM CTOJIOIIE

3anummre BoIOpaHHbIE IU(PHI TI0]] COOTBETCTBYIOIIUMHU OYKBAMHU:

A b B

r A

Kinroun npaBuiibHBIX OTBETOB Ha TecThl pa3menieHbl B [Ipunoxennn 1 x PIIJ u naxomstcsa y
cnenuanuctoB mo YMP kadenpsr 44, 3amecturens 3aBeayroniero kaheapoil U pyKOBOIUTENS

00pa3oBaTeNbHOI MPOrpaMMBl.

CucreMa OIleHUBAHUA TECTOBBIX 3aJIaHMI TOKa3aHa B Tadiuie 18.1.

Tab6muna 18.1 — Cucrema OoLleHUBAHKS TECTOBBIX 3aJaHUN

Ne VKa3aHus 10 OLIECHUBAHUIO Pesynprar onieHMBaHusA
(GasLbl, MOTYyYCHHBIC 3@ BBIMOIHEHHE \
XapaKTepUCTHKA ITPABUILHOCTH OTBETA)

1 3aaHue 3aKpbITOrO THIIA Ha [TosHOE CoBIaieHUE ¢ BEPHBIM OTBETOM
YCTAHOBJICHHE COOTBETCTBUS ouieHuBaercs | 6aiom, HeBEpHBIH OTBET
CUMTAETCS] BEPHBIM, €CITU unu ero orcyrctBue — 0 6amioB (b0
YCTaHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCsl «BEPHOY» \ KHEBEPHOY)
(mo3uLMK U3 OHOTO CTONIOLA
BEPHO COMOCTABJIEHBI C MO3ULUSIMU
JPyroro cTojouna)

2 3aaHue 3aKpbITOrO THIA Ha [ToHOE COBIaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE oreHuBaeTcs | 6ayuiom, eciy JONyIIeHbI
MOCJIEI0BATEIbHOCTH CUNTAETCS OLIMOKH WM OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITU MPABUIIBHO yKa3aHa | O0aJuIoB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCs1 MIOCJIEZIOBATENIBHOCTD IIU(P «HEBEPHOY)

3 3ananne koMOMHUpOBaHHOTO TTa | [loTHOE coBMajieHNne C BEPHBIM OTBETOM
C BBIOOPOM OZIHOTO BEpHOTO OTBETA | OlLleHHBaeTcs 1 6amioM, HeBepHBIN OTBET
U3 YEThIpeX NPeJIOKEHHBIX U wiu ero orcyrcreue — 0 6amioB (160
000CHOBaHHEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHO))
BEPHBIM, €CIIU MPaBWIIBHO yKa3aHa
udpa U MpuBeIeHbl KOHKPETHBIE
apryMeHTBbI, UCIIOJIb3yeMble TIPU
BbIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOTO TuNa | [losHOE coBMajieHne C BEPHBIM OTBETOM

C BBIOOPOM HECKOJBKUX BapUaHTOB
OTBETA U3 NPEAJIOKEHHBIX U
pPa3BepHYTHIM 00OCHOBaHUEM
BbIOOpA CYMTACTCS BEPHBIM, €CIIU
MPaBUJIBHO YKa3aHbl UPPHI U
MIPUBE/ICHBI KOHKPETHBIE
apryMeHTBbI, UCIIOJIb3yEMBbIE ITPU
BbIOOPE OTBETOB

orieHuBaeTcs 1 0amiom, eciau TOMyIIeHbl
OLIMOKH WM OTBET OTCYTCTBYeT — 0
0amtoB (JTMOO yKa3bIBAETCS «BEPHON\
«HEBEPHOY)




5 3aaHre OTKPHITOTO THIIA C
pa3BEpHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CITU OTBET COBMA/IACT C
STAJIOHHBIM 110 COACPKAHHIO
MTOJIHOTE

[IpaBuibHBIN OTBET 3a 3a/IaHUE
orleHHBaeTcs B 3 Oaiia, ecliy AO0MyIieHa
ojHa omuOKa \ HETOYHOCTH \ OTBET
MpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
ecii JomyineHo 6osee 1 omuoOku \ oTBET
HEMpaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0atoB (10O yKa3bIBACTCS «BEPHOM\
CHEBEPHOY)

WHCTpyKIMs 1O BHIOJHEHUIO TECTOBOTO 33JaHUsI HaX0AuTcs B Tadnuie 18.2.
Tabmuna 18.2 - UHCTpyKIMS 110 BBITOJIHEHUIO TECTOBOTO 3a[aHHs

Ne Tun 3aganus NucTpykius
1 3anaHue 3aKkppIToro Thna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE.
ycTaHOBJIeHHE cOOTBeTCTBUS | K Kax 10 mo3unmu, 1aHHOM B JIEBOM CTOJIOLE,
o0E€pPUTE COOTBETCTBYIOIIYIO MO3HUIIHIO B
IIPaBOM CTOJIOIE
2 3ananue 3akppiToro tTuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHHE II0CJIE0BATEIBHOCTD
MOCJIEI0BAaTENbHOCTH 3anuiuTe COOTBETCTBYIOLIYIO
I0CJIEI0BATEIbHOCTh OYKB CJI€Ba HAIpPaBo
3 3ananue komOuHupoBaHHOro | [IpounTaiiTe TEKCT, BEIOEPUTE NPABUIBHBIN
THUIIA C BBIOOPOM OJTHOTO OTBET U 3alMLINTE apTyMEHTBI,
BEPHOI'0 OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIIKE BEIOOP OTBETA
IIPEIIOKEHHBIX U
000CHOBaHHEM BBHIOOpA
4 3aganue komMOuHUpoBaHHOTO | IIpounTaiite TEKCT, BBIOEPUTE MTPABUIIBHBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUAHThI OTBETA U 3alMILIUTE apIyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
IIPEJI0KEHHBIX U
pa3BepHYTHIM 000CHOBAaHHUEM
BbIOOpa
5 3a/iaHue OTKPBITOTO THUIIA C IIpounTaiiTe TEKCT U 3aIIUIINTE PAa3BEPHYTHIN
pa3BEpHYTHIM OTBETOM 000CHOBAHHBIH OTBET

oOydeHus1, IpeCcTaBIeHbI B Tabnuie 19.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO JUCILUIUIMHE OOyYaromMXxcs 3a04HOM (opmbl

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padoOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToguveckie  MaTepUabl, OTPENENSAIOMNUe  TPOILENYypbl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSI0K W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi 00YJaroIIUXCs
I'VAIL

11. Meroaudeckue yKazaHus I 00yUJaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO

MaTrepuana.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpoOJeM JUCUMIUIMHBI, METOJOB HAy4yHOI'O MO3HAHMs, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE NPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMH JUCLUILIMHAMHU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyYE€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OINpeeNIsAeTCs 1IeJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TIOJIyY€HHE OTIBITa TBOPUYECKOI paboThl COBMECTHO C IPENOIaBaTeIeM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy U
CaMOCTOSITEJIBHOT'O TBOPUYECKOI'O MBIILIJICHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— T[OoJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKd U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— Hay4dUTbhCSI METOJMYECKH 0OpadarbiBaTh MaTepuas (BBIACIATH TIABHBIE MBICITH H
NOJIOKEHHS, TPUXOAWTH K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O IOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpAalUMed CIajioB U
UCIOJIb30BAaHUEM pA3aTOYHOIO MaTepuaja IpU HPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa Ipe1ocTaBiaeHUs JEKIHOHHOTO MaTepuana:

— U3noxeHue TeopeTHUECKUX BOIPOCOB, CBA3AHHBIX C pacCMaTpUBaeMON TEMOU

— OnucaHue METOJI0B U aITOPUTMOB, IPUMEHSAEMBIX JJIs PELIEHUS 3a/1a4,

paccMaTpuBaeMbIX B JAHHOW TEME

— JleMOHCTpanus NpUMEPOB peIIeHUs 3a/1a4, PacCCMaTpUBaeMbIX B JaHHOW TeMe

— O06o00611eH1Ee U3T0KEHHOI0 MaTepHrasa

— OTBeThl Ha BO3HUKAIOIINE BOIPOCHI IO TEME JIEKIIUH.

11.2. Meroauueckue yKazaHus Uisi 00yJaIOIMXCs 110 YYaCTHIO B CEMUHapax
He npedycmompeno yuebnvim nianom no 0auHoU OucCyuniuHe.

11.3. Meroauueckue yka3aHHS Uil OOYYArOIIUXCS IO MPOXOXKICHHIO TPAKTUIECKUX
3aHATHI
He npedycmompeno yuebnvim nianom no 0auHol oucyuniume.

11.4. Metoauueckue yKazaHusi A OOYYalOIIUMXCS IO BBIMOJHEHHIO J1TAOOpaTOPHBIX

pabor

B xoze BbInonHeHus 1a00paToOpHBIX padoT 00yUaroIMics JODKEH YIIIyOUTh U 3aKPENUTh
3HaHUS, TPAKTUYECKHUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIMKON M TEXHUKON dKCIEPUMEHTA
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTepUCTUKOW oOydaromierocs. BrsinmoaHenue
7a00paTOPHBIX pabOT COCTOUT M3 IKCIIEPUMEHTATLHO-TTPAKTHYECKON, PacYeTHO-aHATUTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUSITHH.

Breimmonnenue n1abopaTopHbIX pabOT 00ydaroIMMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCHMIUIMHBI, OIpenesiseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIMX OCHOBHBIX 33/1a4 00y4aromerocs:

— TpHOOpeTeHWe HAaBBIKOB WCCIENOBAaHMS TPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUTHBI;



— 3aKpeIUIeHHe, pa3BUTHE U JIETATU3allUsl TEOPETHUECKUX 3HAHUM, MOJTYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pubopamu.

3amanue ¥ TpeOOBaHUA K IIPOBEAEHUIO 1a00OPaTOPHBIX padoT

NuauBuaya bHBIA BapuaHT 3aJaHMs 1O KaKJIOM jJa00paTopHON paboTe Ha3HAvaeTcs B
COOTBETCTBHUU C TOPSJIKOBBIM HOMEPOM CTYACHTa B CIHCKE TIPYNIbI, JHOO BBIIACTCS
npernojaBaresieM WHANBUAYaIbHO. [lepen npoBeneHneM 1abopaTopHOl paboThl 00yJaroIeMycCs
ClIelyeT BHHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECCKHMMH YKa3aHHSIMH 10 €€ BBINOJIHCHHIO. B
COOTBETCTBUHU C 3aJaHWEeM OOYYaIONIUICS JOJDKEH IMOATOTOBUTh HEOOXOJUMEIC IaHHBIEC,
MOJIYYUTh OT MPENoJaBaTe/sl JONYCK K BBIIOJHEHUIO J1a00paTOpHOM padOThI, BBIITOJHHUTH
yKa3aHHYIO IOCIEI0BaTEIbHOCTh ACUCTBUM, MONYYUTh TpeOyemble pe3yibTaThl, OPOPMHUTH U
3alUTUTh OTYET 110 Ja0OPaTOPHOM padorTe.

CrpykTypa B hopMa OTUETA O JJabopaTOPHOM padboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B Ce0S: TUTYJIBHBIH JIHCT,
(GOpMYIUPOBKY 3aqaHUs, TEOPETUYCCKHE TOJIOKEHUS, HCIIOJIBb3yeMbIC IIPH  BBITIOJHCHUH
nabopaTopHOil paboThI, OMKMCAHKUE MPOIECCa BBHIOIHEHHS J1a00PaTOPHOM PadOThI, TIOJTYYCHHBIC
Pe3YJIbTAThI, JOTIOJIHEHHBIC CKPUHIIIOTAMU, H BBIBOJIBI.

Tpebosanus kK 0hOPMIIEHUIO OTYETA O JIA00PATOPHOU padboTe

[To kaxmoit mabopaTopHOl pabOTe BBIMOIHSICTCS OTIACIBHBIA OTYET. THUTYIBHBIA JTUCT
oopmisieTcs B COOTBETCTBUM ¢ I1a0i0HOM (0Opasuom), nmpuBea€HHbIM Ha caite ['YAII B
pasnene «HopmatuBHas pokymentanus» (https://guap.ru/regdocs/docs/uch). TekcroBbie u
rpapuveckne Matepuanbl oQopMISIOTCS B cooTBeTcTBHU ¢ TpeboBanmsmu ['OCT 7.32-2017
«CHUBU/I. OTuet o HayyHO-UCcHenoBaTeabckol padore. CTpykTypa U IpaBuiia opopMICHUS» U
I'OCT 2.105-2019 «ECKJI. O6mue TpeboBaHUsa K TEKCTOBBIM JOKYMEHTaM., IPUBEAEHHBIMU
Ha caiite 'YAII B pazaene «HopmatuBHast JOKyMEHTALU.

MeToauyecKue YKa3aHus 0 BBIIOJHEHUIO J'Ia6ODaTODHBIX Da6OTZ

— Hudpossie peanpHOCTH: OCHOBHI pa3paboTku. yueoHoe nocodue / A. B. Hukutun, H.H.
Pemernukosa — CII0: 'VAII, 2023. — 156 c.

— Pa3zpabotku uHTEpaKkTUBHBIX 3D-MpunokeHuii: yueOHo-MeToguueckoe mocoodue / A. B.
Hukutun, H.H. PemernukoBa, M.A. Anekcanapos, A.A. Autunosa, b.C. I'aiikos, T.P.
Mycrapun. — CI16: T'VAII, 2021. - 174 c.

CpoKH cauu M OIlEHKA JIA00PATOPHBIX PaboT:

[IpenenbHBINA CPOK cAAUM JTAOOPATOPHBIX PAOOT — JI0 MOCHEIHEH Henenu neKkaops (3auéTHast
HEJIEIST).

Metoauueckue yKazaHus JUisi 00y4aromuxcs o MPOXO0XKIECHUIO KypCOBOTO
POEKTHPOBAHUS/BBINOJIHEHUS KypCOBOU PaOOTHI.

He npedycmompeno yuebHviM nianom no 0aHHOU OUCYUNTUHE.

11.5. Metoauueckue ykazaHus JUisi 00Y4aroIIUXCs MO MPOXO0KAECHUIO CAMOCTOSATEIbHON
paboThI



B Xxone BBINOJIHEHUSI CaMOCTOSITEIbHON paboThl, 00yJaOUIHiica BBHIMOIHIET paboTy IO
3aJIaHUIO ¥ TP METOJMYECKOM PYKOBOJICTBE ITPEIoaBarelisi, HO 0e3 ero HemoCpeACTBEHHOTO
YYaCTHA.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
1es1eco00pa3Hoe MIaHUPOBaHKE pabouero BPeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUSI
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUA HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHeqHBaeT BBICOKHH
YpPOBEHb YCIEBAEMOCTH B MEpUOJ OOYYCHHUS, [OMOTAeT MOJYYUTh HABBIKU IOBBIIICHUSI
po(hecCHOHATLHOTO YPOBHSL.

MeroauueckuMid ~ MaTepHajiaMH,  HAMPaBIAIOINIMMH  CaMOCTOSITEIBHYIO — paboTy
00y4aroIIUXCsl SBISIOTCS Y4eOHO-METOIMICCKAE MAaTEPHAIbI 110 JUCIIUTLINHE.

11.6. Meroauyeckue ykazaHUs I OOYYarONIUXCS TI0 TMPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Texkymmuii KOHTPOJb YCIHEBAGMOCTH NIPEIyCMaTpUBaeT KOHTPOJb KayecTBa 3HAHHUI
00yJaromunXxCcsi, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS XO0Jlda OCBOCHUS
TUCIHIIINHEL

Bo3MokHBIE METOBI TEKYIIIETO KOHTPOJISI 00 YJIArOIIHXCSI:

— YCTHBIM OIPOC HA 3aHATHSIX;
— 3ammTa OTYETOB M0 JTabopaTOPHBIM paboTam;
— TECTHpOBaHUE.

Pe3ynbTarthl TeKylIero KOHTPOJS YCIEBAEMOCTH YUUTBHIBAIOTCS TMPU MPOBEACHUU
IIPOMEKYTOYHOM aTTECTAllMM IIyTE€M CIIOKEHMS OLCHOK 3a TEKYIIMM M IIPOMEKYTOYHBIN
KOHTPOJIb C JICIEHUEM TIOI0JIaM C OKPYTJICHHEM B OOJIBIIYIO CTOPOHY.

CucreMa OLEHOK IpU IPOBENEHUM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH OCYIIECTBIAETCA B
cooTBeTCTBUM C TpeboBaHusMu [lonoxkeHuit «O TekylieM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectanuu cryAaeHToB ['YAII, oOydarommuxcs 1Mo nporpamMmbl BBICHIETO
o0pa3oBaHU»

11.7. MGTO,Z[I/I‘IGCKI/IC YKazaHusa AJis 06yqafonmxc>1 o NMpOXOKACHUIO HpOMe)I(yTO‘IHOﬁ
aTTecraluu.
HpOMG)KyTOqHaH aTTeCTanus o6y11310n11/1xc;1 npeaycMarpuBacT OLICHHWBAHHUEC

MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJIbTaTOB OOyYeHHs 1O AucCIUIUMHE. OHA BKIIOYAET B
ce0s1 aK3aMeH — (PopMy OLIEHKHU 3HAHUM, TTOTYYCHHBIX 00YJArOIIUMCS B MIPOIIECCE U3YUCHHS

BCEU JTUCIUIUIMHBI UK €€ YaCTH, HABBIKOB CAMOCTOSTEIBHON paboThl, CHOCOOHOCTH TTPUMEHSITh
WX JIJIs1 PEIICHHS TIPAKTUYECKUX 3a71a4.

DK3aMeH, Kak IPaBHJIO, MPOBOIAUTCS B TEPHOJ HK3aMEHAIIMOHHOM CECCHM M 3aBepIIacTCs
aTTECTAIMOHHOM OIICHKOM «OTJIMYHOY, «XOpOLIOY, «YZIOBJIETBOPUTEIILHO»,
«HEYJIOBJIETBOPUTEIHLHO.

Cucrema OLEHOK MpU TPOBEICHUM MPOMEKYTOUYHOM aTTECTAallUM OCYUIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusMu [lonoxenunit «O TeKyleM KOHTPOJE YCIEBaeMOCTH U
MPOMEXKYTOUHOM arTectanuu CcTyAeHToB ['YAII, oOy4arommuxcss MO MporpamMmbl BBICHIETO
oOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadyecTBa yueOHOU paboThI
crynentoB B 'Y AIIy.

Jlist momy4eHusi MpOMEKYTOYHOW aTTeCTalluu O0YyJaroluiics 00si3aH cAaTh BCe JTaOopaTopHbIE
paboTsl (5 mT.) U 2 TECTa B YCTAHOBJICHHBIE CPOKH, a TAKXKE CAATh dK3aMEH Ha OIICHKY HE HIKE
«YAOBIIETBOPUTEIHHOY.
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