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(OJDKHOCTD, 4. CTETICHb, 3BAHUE) 7 (nmoamnuce, nara) (MHUIMANBL, amMuTHs)



Annoranus

HuctummHa «KommelotepHas rpaduka» BXOAUT B 00pa30BaTeNbHYIO IPOrpamMMy
BBICIIETO O0pa3oBaHWs — MporpaMMy OakajaBpuara II0 HAIPABICHUIO MOITOTOBKH/
cnenuanbHoctd  01.03.02  «[lpuknamnas maremMatnka W WHQOPMATHKA» HAIPABICHHOCTH
«[Ipuxnagnas Marematnka W HWHQOpPMATHKa B HAYKOEMKOM IIPOM3BOACTBE». JlHcuuruimHa
peanu3yercs kadenpoit «Ned3y.

JlucrumuinHa HareJeHa Ha (P OpMUPOBAHKE Y BBITYCKHUAKA CIICAYIOMINX KOMIIETEHITHIA:

VYK-2 «Crnocoben onpenenats Kpyr 3aiad B paMKax MOCTaBJICHHOHN LIEIH U BbIOUPAThH
ONTUMAJIbHBIE CIIOCOOBI MX PELICHHS, UCXOJ M3 NEHCTBYIOIIMX MPAaBOBBIX HOPM, UMEIOLIMXCS
pPECYPCOB U OTPAHUYCHUN»

IMIK-2 «Cnocoben ydvacTBOBaTh B paboTax IO TIOCTAHOBKE U aHAIM3Y 33134
MOJIETIMPOBAHUSI HAYKOEMKOW MPOIYKIMH M MPOLECCOB €€ M3TOTOBJICHUS C HMCIIOJNb30BAHUEM
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHID

IIK-5 «CnocoOeH uCMoONb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHH,
CTaHJApTHBIE CPEACTBAa aBTOMATH3ALMU PAcYETOB U MPOEKTHPOBAHMS B pa3pabOTKe MPOEKTOB
aBTOMATH3aLUU HAYKOEMKUX TPOU3BOJICTB)»

ConepxkaHue AUCLUIUINHBI OXBAaTBIBAET KPYr BOIPOCOB, CBS3aHHBIX C COBPEMEHHBIMHU
QITOPUTMAMHM, CTaHJIApTaMM, OHOJMOTEKaMM, CpEICTBAaMHU AaNMapaTHOM TMOAJNEPKKU U
MPAKTUYECKUM PUMEHEHUEM CPEJCTB KOMIbIOTEPHOH IrpaMKy B CaMbIX pa3IUYHbIX 00JIACTSIX.

[lpenonaBanyue AMCHUIUIMHBI MPEAyCMAaTPUBAeT CleayloIue (OpMbl OpraHU3aLuu
yueOHOro Impoliecca: JEKIUH, 1adopaTopHble paboThl, CaMOCTOsATENbHAs paboTa 00ydarouerocs

ITporpaMMoii AMCHUIUIMHBI NPEIyCMOTPEHbI CIEAYIOUIME BUABI KOHTPOJSA: TEKyIIUi
KOHTPOJIb YCTIEBAEMOCTH, IPOMEKYTOUHASI aTTECTAlHs B (hopMe IK3aMeHa.

OOmas Tpya0eMKOCTh OCBOCHHS JUCITUIUIMHBI COCTABIISACT 4 3aUeTHBIX CIUHUIGI, 144
qaca.

S3p1K 00yUYEHNUS IO TUCIIUIUTNHE «PYCCKHID)



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB O0OYUEHUS MO JUCIIUILINHE

1.1. llenu npenoaaBaHusl AUCITUIUIMHBI

Lenpto mpenogaBaHusi TUCIUILTAHBI SBISIETCS TOJTYYEHHE CTYJCHTAMH HEOOXOJMMBIX
3HAHUW M HABBIKOB B OOJIACTH KOMIIBIOTEPHON rpaduKu, a Takke MOIYyYCHHE MPAKTUYCCKUX
HaBBIKOB HWCIIOJIH30BAaHUS COBPEMEHHBIX S3BIKOB, METOJIOB, TEXHOJIOTHH CO3MIaHUS |
WHCTPYMEHTOB pa3pabOTKH MPOrpaMMHOI0 OOCCIIeUCHHsI JIIsl MPEICTaBJICHUsT WH(OpMAIUU B
BH3YaJIbHBIX (popMaTax.

1.2. [ucummivuHa  BXOAWT B  COCTaB  4YacTd, (OPMUPYEMOH  Yy4YaCTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHNUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHUs (naiee —
OIT1 BO).

1.3. TlepedueHb MIaHUPYEMBIX PE3YIBTATOB O0OYUEHHUS 11O TUCIUTIIINHE, COOTHECEHHBIX C
IaHupyeMbIMH pesynbratamu ocBoenus OIT BO.

B pesynbrate m3ydeHUsS TUCITUIUIMHBI OOYYAIONIUINCS JOJDKEH 00JIanaTh CICIyOIIMMH
KOMITCTCHITMSIMH WJIM UX 9acTsMU. KOMITEeTEHIIMN ¥ MHAUKATOPHI X JIOCTHUXKCHUS MTPUBEICHBI B
Tabmume 1.

Tabmuma 1 — IlepeyeHb KOMIIETEHIIMK U HHAMKATOPOB UX JOCTHKCHUS

Kon n
Kareropus (rpynmna) Kon u HanMeHOBaHrE MHAUKATOPA JOCTHIKCHUS
HauMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMITETEHITUH
YK-2 Cnocoben
OTPENIETSATH KPYyT
3a7a49 B paMKax
MOCTaBICHHOM L[EIn
U BLIGHDATE H VYK-2.3.3 3HaTh BO3MOKHOCTH U OTPaHUYEHHUS
P MPUMEHEHUS TU(PPOBBIX HHCTPYMEHTOB IS
ONTUMAaJIbHBIC
YHuBepcanbHbIC peleHus TOCTABICHHBIX 33729
CIIOCOOBI UX
KOMITETCHLINU VK-2.B.3 BnageTh HaBBIKAMHU HUCIIOJIH30BAHUS
petieHus, UCXOs U3 .
. U(GPOBBIX CPEJIICTB JIJIS PEIICHHUS TOCTABJICHHOM
JIEACTBYIONUX
3a1a9u
MIPaBOBBIX HOPM,
MMEIOIIIXCS
pecypcoB u
OrpaHU4YCHUHN
I1K-2 Cnocoben
y4acTBOBATh B
aboTax 1o
p [IK-2.3.1 3HaTh aKTyaJIbHyI0 HOPMATUBHYIO
MOCTaHOBKE U
JIOKyMEHTAITUIO B 00J1aCTH aBTOMATU3AIUN U
aHanu3y 3ajaadu
YIpPaBICHUS; MATEMaTHIECKIE METO IbI
MOJICTTUPOBAHUS .
. pa3paboTKu Mojenen
[Ipodeccnonanvubie | HAYKOEMKON
[IK-2.V¥.1 ymeTh CTaBUTh U aHATU3UPOBAThH
KOMITETEHITHH MPOIYKITNH U
3a/1a4 MOJICTTUPOBAHUSI OOBEKTOB U MPOIECCOB
MIPOIIECCOB €€
I1K-2.B.2 B1ageTs coBpeMEHHBIMU
W3TOTOBJICHHUSI C
WH(OPMaITMOHHBIMHU TEXHOJIOTHUSIMHU pa3pabOoTKU
WCITOJIh30BAaHUEM .
MoJIenen
COBPEMEHHBIX
UH(POPMALTMOHHBIX
TEXHOJIOTHUI
[TIK-5 Cnocoben ITIK-5.3.1 3HaTh BO3MOXHOCTH MTPUMEHEHUS
WCITOJTh30BaTh COBPEMEHHBIX METO/IOB MPUKIIATHON MATEMATHKH
[MpodeccrnonanbHbie | COBpEMEHHBIC 1 MTHPOPMATHKY B PEIICHUU 33]1a4
KOMIICTCHITHH WH(OPMAITMOHHBIC aBTOMATHU3AIMH U ONITUMAIHHOTO YIIPABIIEHUS B
TEXHOJIOTHH, HayKOEMKOM ITPOU3BOJICTBE
CTaHJapTHBIE [IK-5.Y.1 ymeTh aHann3upoBaTh HOPMATHBHYIO




cpencTBa JOKYMEHTAINIO B PO ECCHOHATBHOI 001acTy;
aBTOMATH3aLUHU NPUMEHSTH COBpEeMEHHBIE HH()OPMAIIHOHHEIE
pacyeToB u TEXHOJIOTHH, CTAHAAPTHBIC CPEACTBA
POCKTHPOBAHUS B ABTOMATH3aIlllU PAaCUeTOB U MPOCKTUPOBAHUS B
pa3paboTke pa3paboTke MPOEKTOB

MPOEKTOB TIK-5.B.1 B1ageTs OCHOBHBIMH METOIAMHU
aBTOMAaTHU3AINHU ananu3a Qyskiuonuposanus ACYII
HayKOEMKHX

POM3BOJICTB

2. Mecro nucuumivHb B cTpyktype Ol

JucuumuinHa MoXeT 0a3upoBaTbcs Ha
IIPU U3YYEHHUHU CIIEAYIOMIHUX TUCIUIUINH!
— «HudopmaTtuka»

3HaHMAX, paHee NPUOOPETEHHBIX 00yYaIOUIMMUCS

3. O0BeM U TPYAOEMKOCTh TUCIIATIITUHEI
Jlannapie 00 0o0meM oObeMe JHUCHIUILUIMHBI, TPYJTOSMKOCTH OTACIBHBIX BUJOB Y4cOHOI
paboTHI IO TUCIUTUTHHE (M pacTpeielieHUE 3TOH TPYIOEMKOCTH MO CEMECTPaM) MPEICTABIICHBI B

Tadauue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTb JUCIUILITUHBI

TpyaoeMkocTs o
Bun yue6Hoit paboTbl Bcero ceMecTpam
No5
1 2 3
Obwasn mpyooemKocmb oucCyuUnIUHbL, 4/ 144 4/ 144
3E/ (gac)
U3 Hux uacoe npakmuueckoil LOO20MO06KU 22 22
AyoumopHnuie 3anamusi, BCETo yac. 68 68
B TOM YHCIIE!

nexkuuu (JI), (gac) 34 34

npakTudeckue/cemunapckue 3anstus  (I13),

(gac)

naboparopuseie pabotsl (JIP), (yac) 34 34

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

JK3aMeH, (4Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) 40 40
Buo npomescymounon ammecmayuu: 3ader,
madd. 3ager, sk3amen (3auer, Hdudd. 3au, JK3. OK3.
OK3.*%)

Exd
[Ipumeuanue:  kaHAMIATCKHUI K3aMeEH

4. CopepxaHue AUCIUTLINHBI

4.1.

Pacnpez[eneHHe TPYAOCMKOCTHU JUCHHUIUIMHBI 11O pa3aciiaM 1 BUAaM 3aHATHH.

Pa3,I[CJ'IBI, TEMbI JUCHUIITIMHBI U UX TPYAOCMKOCTD IIPHUBECACHLI B Ta6J'II/II_I€ 3.

Tabmuna 3 — Pa3jiensl, TeMbI TUCITUIUIMHEL, UX TPYJAOEMKOCTh

Pa3nensl, TeMBI TUCIIATUTHHEI Jlexuun 113 (C3) |JIP KII CPC
(gac) (gac) (gac) (dac) (gac)
CemecTtp3
Pasgen 1. Mogenn u  ¢opmartsl 4 6 6
npeAcTaBIeHus H300paxeHui




Pazpen 2. I'eomerpuueckoe 4 6
MOJIeTUPOBaHUe rpa)uIeCKUX 00bEKTOB

Pazmen 3. [[BeT B  KOMITBIOTEPHOMH 4 6
rpaduke

Pasmen 4. Dddextsl  ocBemeHws, 10 16 6
OTPAXKCHUSI M TPEIOMJICHUS

Pasnen S5.Anroputmbel pa3BepTKH U 4 6
3aKpacKy MOBEPXHOCTEH

Pazgen 6. AnropuTmbl yaalieHUs 4 4 6
HEBUJIUMBIX JTUHUHN U MMOBEPXHOCTEH, METOIbI
ONTHUMU3ALMU  AITOPUTMOB  PEATHCTUYHOM
rpaduku

Paznen 7. ApxutekTypa 4 8 4
COBpPEMEHHBIX rpadugecKkux CHCTEM.|
CoBpemenHble rpaduueckue OHOIHOTEKH
Hroro B cemectpe: 34 34 40
Wroro: 34 34 40

[IpakTHueckass MOATOTOBKAa 3aKJIIOYACTCS B  HEMOCPEACTBEHHOM  BBIIIOJIHEHUHU
O0yJaroImUMHCS  ONpPEACTCHHBIX  TPYAOBBIX  (PYHKIHWH,  CBA3aHHBIX C  Oym;ymei
PO EeCCHOHATBHON IEeSITETBHOCTHIO.

4.2. ConepxaHue pa3aeioB U TeM JEKIIMOHHBIX 3aHSITHH.
CopeprxaHue pa3ieiioB M TEM JICKIIMOHHBIX 3aHATHIA MMPUBEICHO B TaOHIIe 4.

Ta6n1/1ua 4 — ConepmaHHe pasaciioB M TEM JICKIMMOHHOI'O IMKJIa

Howmep paznena Hassanue u copepxaHue pa3fesioB U TEM JICKIIMOHHBIX 3aHITHH
1 Tema 1.1 Mogenu u hopmathl peaCTaBICHUS H300pAKESHUN
Tema 1.2 CoBpeMeHHbIE CTaHIAPTHI B 00JIACTH KOMITBIOTEPHOH rpaduku
2 Tewma 2.1. IlpoenpoBanue, BUIbI MPOSKIUN
Tema 2.2. 'eomeTpuueckue npeodpaszoBanus B 2D u 3D
3 Tema 3.1 LIBeToBBIE TPOCTPaHCTBA

Tema 3.2 AnmapatHbie U IPOTPaMMHBIE OTPAHUYCHUSI 1 0COOCHHOCTH
MpE/ICTaBJICHUS LIBETA

4 Tewma 4.1 Mojaenu ocBeleHus1, UCTIONb3yeMbIe B IpaUuecKux
oubnmoTexax

Tewma 4.2. MeToabl cO31aHUs PEATUCTHYHBIX H300pKEHUH B ccTEMax
U C KAUYeCTBEHHBIM PEHIEPUHIOM

Tema 4.3. MeToapl YCKOPEHHOTO CMHTE3a PEaIMCTUYHBIX H300pasKeHHM

5 Tema 5.1 AnropuTmsl pa3BepTKH MHOTOYTOJIBHUKOB
Tema 5.2 Monenu 1 MeTO1bI BEIPAaBHUBAHUS 3aKPACKH
6 Tema 6.1 AHanuTHYECKHE METOIBI, METOALI OCHOBAHHEIE Ha 000JIOYKAX,

JIEJICHUU TPOCTPAHCTBA CLIEHBI, YPOBHIX JETalN3alUuN
Tewma 6.2 MeTozpl, OpUEHTHPOBAHHBIE HA aIIAPATHYIO PEATHU3ALHMIO

7 Tema 7.1 ApxuTeKTypa COBpEMEHHBIX IpapUUECKUX CUCTEM

Tema 7.2 CoBpeMeHHbIe rpadudeckue ONOITMOTEKH B MAKETHI IIPOTPaMM
Tema 7.3 AnmaparHasi MOAIEpKKa TEOMETPUIECKUX TPpeoOpa3oBaHmil 1
TEKCTYPHUPOBAHUS

Tema 7.4 Apxutektypa CUDA 1 361k Open CL




4.3. TIlpaktuueckue (CEMHUHAPCKUE) 3aHATH
Tembl IPaKTHUECKUX 3aHATHH U UX TPYAOEMKOCTh MPUBEACHBI B TAOIHIIE S.

Tabmmna 5 — [IpakTudeckue 3aHTHSL U UX TPYAOSMKOCTb

N3 Hux No
No | Tembl npaktnueckux | @opmbl NpakTUUECKUX | TpyaoeMKOCTh, |MPAKTUUYECKOM |pasaeina
/1 3aHATHI 3aHATHH (qac) IMOATOTOBKH, | IHCIIMII
(dac) JIMHBI
Y4eOHBIM IIJIAHOM HE NMPEAYCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIe 3aHITHSI
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYALOEMKOCTb IPUBECHBI B TabnuLE 6.
Tabnumna 6 — JlabopaTopHbIe 3aHATHS H UX TPYIOEMKOCTb
No N3 Hux
- Haunmenoanue Tpynoemkocts, | mnpaktudeckon | Ne pazgena
. nabopaTopHBIX paboT (uac) HOATOTOBKY, | AVUCLMIIINHBI
(dac)
Cemectp 3
1 OcBoenue cpefbl pa3paboTKH, 2 1 1
HOJKIIOUEHHs rpaduuecKon
O0nbIMoTeKH, COOPKH MPUITOKCHHUSI
2 | PabGota ¢ TpexmMepHbIMH 00bEKTaMHU 4 1 1
3 Pabora ¢ ncTrouHUKOM CBETa U 4 2 4
CBOHCTBaMM MaTepuaia
HOBEPXHOCTH
4 | PaboTa ¢ MHOKECTBEHHBIMHU 4 3 4
UCTOYHMKAaMH CBETa U CBOWCTBAMHU
HCTOYHUKOB U MaTepHajoB
5 | Pabora c 6ydepom riyOuHsI, 4 3 6
IPO3PaYHOCTbHIO
6 | Pabora co cimckamu, TEKCTYpOH 1 4 3 4
NURBS-noBepxHOCTIMHI
7 | BeIBOJ TpeXMEpHBIX 00BEKTOB C 4 3 4
JUHAMUYECKAM PacueToM
MPOEKIIMOHHBIX TCHEHU
4 3 7
8 | OcBoenue paboThI c
IPOTPaMMHUPYEMBIMH HISHIepaMH
4 3 7
9 | OcBoenne pabotsl ¢ Open Scene
Graph
Bceero: 34 22




Cemectp 5

Bcero

34

4.5. KypcoBoe npoekTupoBaHUe/ BHITOTHEHUE KYPCOBOH pabOTHI
VY4eOHbIM IITaHOM HE NPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunel camocTosiTenbHON paboOTHL U €€ TPYA0EMKOCTh IIPUBEIEHBI B Tabmuie 7.

Tabmuna 7 — Bujibl caMOCTOSITENILHOM paOOThI U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 5,
Bun camocTosTenbHOM paboThI
qac qac
1 2 3
N3ydenune TeopeTnueckoro Marepuasia
30 30
mucturinael (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TeKymieMmy KOHTPOITIO 4 4
ycneBaemoctH (TKY)
Howmammnee 3aganue (J3)
Konrponpaslie padotsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpoOMeEXyTOUHOM 6 6
atrecranuu (I1A)
Bcero: 40 40

5. TepeyeHb y4eOHO-METOIUMICCKOTO 00ECTICUCHUS
IS CAMOCTOSITEIBHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYIIIO)
VY4eOHO-MeTOJMUECKUEe MaTepUaNIbl ISl CAMOCTOSITENbHON paboThl O0YJaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U IEKTPOHHBIX YUEOHBIX U3aHUN
IlepedeHp meyaTHBIX U IEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabuuIe 8.
Tabnuna 8— IlepedeHb nevaTHBIX M 9JCKTPOHHBIX YUCOHBIX U3JaHHUH

Mudp/ bubnuorpadudeckas ccpuika KonnuaecTBo 5K3eMIIISIpoB B
URL o6ubnuoreke
azpec (KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

004 O-26 | O6yxoBa H.A. OcHOBBI TeOpUH U Cryn.otnen (BM) 63 3x3
MPaKTHKa KOMITBIOTEPHOTO CHHTE3a
TPEeXMEPHBIX H300paKEeHHI: yueOHOe
nocobue - CIIO. : U3n-so I'VAIIL 2014. -
123 c.

004.9 K KpacunpankoB H.H. Ludposas Crya.otnen (BM) 63 3K3

78 obpabdotka 2D u 3D-n300pakeHuit: Otnen ¢yHa. nurepatypsl 2 9K3
yuebnoe nocobue- CII6.: BXB -
[TetepOypr, 2011. - 608 ¢




udp/ KonmuecTso 5K3eMILIsIpoB B
URL a P ec Bbubnuorpaduueckas ccriika OUOIHOTCKE
P (KpOoMe 2ITEKTPOHHBIX YK3EMILISIPOB)

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «IHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB WH(POPMALIMOHHO-
TEIeKOMMYHHUKAIIMOHHON cetn «VHTepHeT», HEOOXOOMMBIX Ui OCBOCHHS IUCIMILTHHBI
npuBeAcH B Tabmuie 9.

Tabmuua 9 — IlepeueHb 3JIEKTPOHHBIX OOpa30BATENBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM cetu «HTepHeT»
URL anpec HanmeHnoBanue

https://msdn.microsoft.com/ru-ru/ | Texuuueckas fokymentamnus Microsoft nis
noJib30Barenei, pa3padorunkos u UT-cennanncTon

8. Ilepeuenr HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeueHp MNporpaMMHOr0 OOECHEUYEHMs, HCIOJIB3YEMOI0 MpPH OCYIIECTBICHUH
00pa3zoBaTeIHHOTO MpOoIecca O AUCIUTLTHHE.
[Tepedens HCTIONB3yEMOTO MTPOrpaMMHOTO 00OecTIiedeHns pecTaBieH B Tadbmuie 10.

Tabmuua 10— Ilepederp MporpaMMHOTO 00eCTICUCHHS

Ne /it HanmenoBanme
1 Microsoft Visual C++ wunu (n) Qt Creator IDE for Windows MinGW (c oTKpbITO#
Bepcueit Qt pacpocTpanseTcsi cB0O0THO)
2 OpenSceneGraph (pacnpoctpansieTcst CBOOOIHO)
3 OdwucHeiii maker Microsoft Office
mm Open Office (pacnpoctpansercst cB00O0IHO)

8.2. ITepeueHp WH(}OPMAIMOHHO-CITPABOYHBIX CHUCTEM,UCTIOBb3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUTLITHHE

[lepeuens wWCMONB3yeMbIX HH(GOPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEACTABICH B
Tabmune 11.

Tabnuma 11— [Tepeuerr HHGOOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TexHHYeCKas Oa3a
CocraB MaTepHaIbHO-TEXHMYECKOHM 0a3bl, HEOOXOAMMOM Ul  OCYIIECTBJIECHUS
00pazoBaTeabHOro Mpolecca Mo AUCHUILINHE, peicTaBieH B Tabauuel2.

Tabnuia 12 — CocraB MaTepuaabHO-TEXHUYCCKOM 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynutopun
n/n MaTepHaIbHO-TEXHHYECKON 0a3bl (mpu HEOOXOAUMOCTH )

MynbTUMeauiiHas JEKIMOHHAS Ay IUTOPUs

2 | BeiuucnurensHas sabopatopust




10. OuenouHble cpeacTBa AJiA MPOBEACHHS MPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CPEACTBAJIA MPOBEACHUS IPOMEKYTOUYHOM arTecTalnuu
o0yyaromuxcs Mo AUCLUILIIMHE IpUBeeH B Tabauue 13.
Tabmuma 13 — CocraB OIICHOYHBIX CPEACTB JUIS MPOBESACHMS IPOMEKYTOYHOM aTTeCTAllUH

Bua npomMexXyTOUHON aTTecTalun IIepedeHp OLIECHOYHBIX CPENICTB

DK3aMeH

Crucok BOIIPOCOB K 3K3aMCHY,

10.2. B kayecTBe KpUTEPHEB OLEHKH YypPOBHA c(HOpMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH 0O0YYaloMMUMUC TPUMEHSETCs S-0aipHasi IIKana ONeHKH cHOpMUPOBAHHOCTH
KOMIIETEHIIN, KOTOpas puBeieHa B Tabumie 14. B TedeHne cemectpa MOXKET HCIOIB30BATHCS

100-0ayuipHas  mIKasia

MOAYJBHO-PEUTHHIOBOM  CHCTEMBI  YHMBEPCHUTETa,  IpaBUia

HCIIOJIb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATHBHBIM aKTOM

I'YAIL

Tabnuua 14 —Kpurepuu orieHKH ypoBHS c(hOPMHPOBAHHOCTH KOMIIETECHITHIA

OreHKa KOMITETEHINI

5-OayUTbHAS IIKaIa

XapakTeprcTiKa c(hOpMIUPOBAHHBIX KOMITETEHITUH

«OTIIMYHO»
<«GadTCHO»

— oOyuaronuiicss T1yOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuarn;

— YBEpPEHHO, JIOTHYHO, TTOCTICIOBATEIIEHO H TPAMOTHO €T0 M3J1aracT;

— ONMHUpasiCh HA 3HAHWS OCHOBHOW W JIONOJHHUTEIHLHOW JINTEPATYpPHI,
TECHO TPUBSI3bIBAECT YCBOCHHBIE HAyYHBIC TIOJOKEHUS C PAKTUIECKON
JIEATEIILHOCTBIO HAMIPABJICHHSI,

— yMesi0 000CHOBBIBAET M apryMEHTHUPYET BBIJIBUTAEMBIC UM UJIEH;

— JIeJIaeT BBIBOALI M 000OIIEHHUS;

— CBOOOJTHO BJIAJICET CUCTEMON CIEIMATM3UPOBAHHBIX TTOHSTHIH.

«XOpOILIO»
«3a4TEHOY

— o0yyJaronuiicst TBEpJ0 YCBOWI IPOrpaMMHBIN MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JaracT €ro, ONUpasCh HA 3HAHUA OCHOBHOU
JIUTEPATYPHI;

— He JIOMYCKAeT CyIIeCTBEHHBIX HETOUHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTUYECKON JEATEIbHOCTBIO
HalpaBJIeHUs;

— apryMEHTUPYET Hay4HbIE MOJIOKEHUS;

— JIEJIAET BBIBOJILI M 0000IIEHNS;

— BIIAICET CUCTEMOM CHCIUAIM3UPOBAHHBIX ITOHITHUMN.

«YHOBJICTBOPUTCIIBHO»
(GadTCHO»

— o0yyarouuiicss yCBOWJ TOJIBKO OCHOBHOHM NMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY M3JIaraeT €ro, ONWpPasCh HAa 3HAHMS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOMYCKAaeT HeCYLIECTBEHHbIE OMIMOKH U HETOYHOCTH;

— UCTBITBIBAET 3aTPYAHEHHUA B IPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIpaBJICHUS;

— cnabo apryMeHTHPYET HaydHBIE TIOJI0KEHUS;

— 3aTpyaHsAeTcs B POPMYIMPOBAHUN BHIBOJOB M 0000IICHUII;

— YaCTUYHO BJaJIEE€T CUCTEMOM CIENNAIN3NPOBAHHBIX TOHSITHIH.

«HCYIOBJICTBOPHUTCIILHO»
«HEC 3a4YTCHO»

— oOydJaromuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
MaTepuana;

— JIONyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  MpHU
paccMOTpEeHUH NpobJieM B KOHKPETHOM HaIpaBICHUH;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXXET apryMEHTHUPOBATh HAy4YHBIC TIOJIOKEHUS;

— He (GOpMYIIHpPYET BBIBOJIOB M 0000IICHUH.




10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WU UHBIE MAaTEPHAIIBI.
Bompocsr (3agaun) nis 5x3aMeHa npejcTaBieHbl B Tabmuie 15.

Tabnuma 15 — Bompocs! (3agaun) Uit 2K3aMeHa

Ne i/

[lepeuens BompocoB (3aaa4) Ui SK3aMEeHa

Kon
HHIUKATOpa

Kommprotrepras rpaduka u cMexHbIe 0071acTH

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
[K-2.B.2,
TK-5.3.1,
TK-5.Y.1,
IK-5.B.1

CriocoObl mpescTaBieHusI H300paKEHUH U XpaHEHUs TpadUIecKon
nHpOpPMALIUU

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
[K-2.B.2,
TK-5.3.1,
TK-5.Y.1,
IK-5.B.1

Crannaprasie rpadudeckne OMOIMOTEKN

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5..1,
TK-5.B.1

Cucrembl KOOpAUHAT U TeoMeTprueckoe moaenuposanue 2D u 3D

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
[K-5.B.1

Hcnonb30BaHue OJHOPOAHBIX KOOPAUHAT
FEOMETPUYECKUX ONEPALNil HAJ MOACIISIMHU.

JUISL  CTaHIApPTHBIX

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1

Hcnonp3oBanue mapauienbHBIX
rpaduke

MPOEKIUH B KOMIIBIOTEPHOU

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
MK-5.V.1,
TK-5.B.1

IlenTpanbHOE NpoeupoOBaHNEe B KOMIBIOTEpHOH rpaduke

VK233,
VK-2.B.3,
TK-2.3.1,




IIK-2.V.1,
IIK-2.B.2,
IK-5.3.1,
IIK-5.¥.1,
I1K-5.B.1

[[BeTr B koMIBbIOTEpHOU rpaduke, 1BeTOBOe mpocTpaHcTBo RGB,
I[BETOBAs CXeMa

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
TK-5.V.1,
ITK-5.B.1

sRGB.
L[BeT B KOMIBIOTEpHOI rpaduke, BeTOBOE MpocTpancTBo CMY

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
MK-5.V.1,
IK-5.B.1

10

LIBeT B KOoMIBIOTEpHOH rpaduke, 1BeToBbIe MpocTpancTBa HSV u
HLS

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1

11

Ocseuienue — 1uddysHoe oTpaxkeHne U pacCesiHHbIN CBET

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
TMK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1

12

Ocsgelienue — 3CPKAJIbHOC OTPAKCHUC

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
TK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5..1,
TK-5.B.1

13

HpOCTpaHCTBeHHaSI KOHIOCHTpalus CBCTa OT UCTOYHUKA

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

14

OcBgellleHMEe MHOXKECTBCHHBIMH HCTOYHHKAMU CBETA

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
TK-2.V.1,
TK-2.B.2,




I1K-5.3.1,
IK-5.V.1,
I1K-5.B.1

15

[ToanoBepxHOCTHOE paccenBaHue ISt
PeaTMCTUIHBIX H300paXKEeHUH

BU3YyaJIM3alluU

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
TMK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5..1,
TK-5.B.1

16

I/ISJ'Iy‘IaTCJ'II)HOCTI) AL BU3yalln3alluu peajiMCTUIHBIX H306p3)K€HPII>1

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1

17

Tenb u NOJYTCHb (HCCKOHLKO HNCTOYHHUKOB U paCCCHHHLIﬁ CBGT)

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
TMK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1

18

Tenrp n MOJYTEHDb OT UICTOYHHKA CBE€Ta C KOHCYHBIMU pasMEpaMu

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

19

OddeKTs TpeToMIICHHUS U MPOMTyCKaHHS CBETa

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
MK-5.V.1,
TK-5.B.1

20

[Mpsmass m oOpatHas TpaccupoBKka Jydedd. OOmMe TPHUHIHUIIG,
MIOCTPOEHHUE 1IEPEBEB TPACCUPOBKH.

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
[K-5.V.1,
TK-5.B.1

21

OOpatHas ~ TpacCHpOBKa  JIydei.
TPaCCUPOBKH, METO/IbI ONTHMH3ALINH.

Pacmpenuss  oOparHoit

VK-2.3.3,
YK-2.B.3,
I1K-2.3.1,
IK-2.¥V.1,
IIK-2.B.2,
IK-5.3.1,
IK-5.V.1,




I1IK-5.B.1

22

Kapter QoToHOB, cTaHmapTHBIE AaNTOPUTMBI M  PACIIUPEHUS,
ONTUMU3ALINS.

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

23

YianeHue HEBUAMMBIX JIMHUHA W TMOBEPXHOCTEH. MeToabl,
OCHOBaHHBIE HAa 000JIOUKAX.

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

24

YianeHve HEBUIUMBIX JIMHUA M TOBEPXHOCTEH, NMpUMEHEHHE Z-
oydepa.

VK233,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
K-2.B.2,
TK-5.3.1,
MK-5.V.1,
TK-5.B.1

25

Hcnons3oBanne METOJa YaCTULl JJId BU3yaJIu3alluu pCaIMCTUYHBIX
N300paKeHHN.

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
[K-2.B.2,
TK-5.3.1,
TK-5..1,
IK-5.B.1

26

PactpoBass pasBepTka MHOTOYTOJIBHHUKOB, METOJ CKaHUPYIOIIEH
CTPOKH

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5..1,
TK-5.B.1

27

Hcnonp3oBaHue BbIpaBHMUBAIOIICH 3aKpacKd. 3akpacka METOJOM
I'ypo.

VK-2.33,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5..1,
TK-5.B.1

28

Hcnonp30BaHue BbIpaBHMUBAIOIICH 3aKpacKd. 3akpacka METOJOM
@oHra.

VK-2.33,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TIK-2.B.2,
TK-5.3.1,
TK-5.Y.1,
TK-5.B.1




29

Hcnonb3oBaHue TEKCTYp, J[ABYMEpHBIE TEKCTYphl, almnapaTHas
MOJIEPKKA TEKCTYPUPOBAHHUS

30

Hcnonp30BaHuEe TEKCTYp, TPEXMEPHBIE TEKCTYpbl, KapThl BBICOT U
KapThl HOpMasei

31

Ncnons3oBaHne KapT OTpaXXEeHUN

32

[MpuHIMIE! PpakTaTbHON TreOMETPUH, OCHOBHBIE BH/IBI ()PAKTAIOB

33

CriocoObI mocTpoeHus (paKkTaIoB, MPUMEHEHHE (PPAKTAIOB.

34

TeHaeHIN MOCTPOCHUS COBPEMEHHBIX TPa(pUIECKUX CHCTEM

35

I'paduueckas Oubmmoreka Open GL, 0COOEHHOCTH M OCHOBHEIC
BO3MOYKHOCTH

36

I'paduueckas 6ubarorexa Open Scene Graph, IpUHIHMITBI OITHCAHUS
M300pakeHH, Tpad CIICHBI




MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

37

OukcupoBaHHBIH ¥ He(DUKCHPOBaHHBIN TrpaduuecKkne KOHBEHEpHI,
MporpaMMupyeMbIe HIEHIEPbI

VK-2.3.3,
VK-2.B.3,
TK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
TK-5.V.1,
TK-5.B.1

38

Azpixk Open CL, ocoGeHHOCTH M MHTErpanus ¢ oubianorexoit Open
GL

VK-2.323,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
MK-5.Y.1,
TK-5.B.1

39

Apxutektypa CUDA, BO3MOXHOCTH  HCIOJIb30BaHUA
YCKOpPEHHUsl BU3yaJM3alUU B IPUKIAIHBIX IPOrpaMMax

JJIA

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
MK-5..1,
TK-5.B.1

40

OcobeHHOCTH anmapaTHOM MOAJEPKKU Ppa3IMyHbIX peaau3anui
Open GL u Open CL

VK-2.33,
VK-2.B.3,
MK-2.3.1,
MK-2.V.1,
TK-2.B.2,
TK-5.3.1,
MK-5..1,
IK-5.B.1

Bomnpocsr! (3amaun) ams 3auera / nud . 3auera nmpeacrasieHsl B Tabimme 16.

Tabnuna 16

— Bompocs! (3agaun) st 3auera / qudd. 3agera

Ne i/

[epeuens Borpocos (3amayu) amst 3adera / nu¢. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIaHOM HE MPETyCMOTPEHO

Ilepeyenr TeM [ KypcOBOIO IPOEKTUPOBAHMS/BBIIOIHEHUS KypcOoBOH paboThI
npeacTaBicHbl B Tabnwuie 17.
Tabnuua 17 — IlepedeHb TeM Il KypCOBOrO MPOSKTHUPOBAHUS/BBITOJHEHUSI KYPCOBOM paboThI

No /i [TpumepHBIii IepeueHb TeM I KypCOBOI'0 MPOEKTUPOBAHUS/BBITIOIHEHHS
B KypcoBoOil paboTbl
Y4eOHbIM IJIaHOM He MPeTyCMOTPEHO
Bonpockl 1y mpoBeAeHUs TNPOMEXKYTOUYHOM aTrTecTallud B BHUAE TECTHUPOBAHUS

npeacTaBicHbl B Ta0nuie 18.




Tabnuna 18 — IlpuMepHbIil IepeyeHb BONPOCOB ISl TECTOB

Kon

Ne /it IIpuMepHBIii TepedeHb BOIPOCOB I TECTOB
WHIUKATOpa

He npenycMmotpeHo

[lepeueHs TeM KOHTPOJBHBIX Pa0OT MO JUCIUIUIMHE OOYYarONIMXCSA 3a0YHOW (OPMEI
o0ydeHus, TIpe/ICTaBlIeHbI B TabmuIe 19.

Tabnuna 19 — IlepedeHb KOHTPOIBHBIX PabOT

Ne n/m IlepedyeHb KOHTPOJIBHBIX paboT

He npegycmotpeHo

10.4. Meroauueckue  MaTepualibl,  ONpElCNAIOUIMEe  HPOLEAYpbl  OLEHMBAHUS
UHAMKATOPOB, XapaKTepU3YIOLMX ATanbl (OPMUPOBaHMSA KOMIIETEHIMH, COJepKaTcs B
JOKaJIbHBIX HOpMaTuUBHBIX akTax [YAII, pernaMeHTHpYOUMX HOPSIOK M IHPOLERypy
MIPOBE/IEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTalMy 00y4aromuxcs
I'VAIL

11. Metoauveckue yKka3aHus AJis 00ydaronuXxcs M0 OCBOCHUIO TUCITUTUIAHBI

11.1. Meroguueckue ykazaHusi [Uisi OOYy4YalOLIUMXCS [0 OCBOCHHMIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3Hau€HUE JIEKIMOHHOI'O MarepHaja — JIOTUYECKH CTPOIHOE, CHCTEMHOE,
riy0okoe U SICHOe M3J0KeHHe ydeOHoro marepuana. HazHaueHue COBpEMEHHOH JeKIuu B
paMKax JUCLMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OpMAIMIO MO TEME, a B OCBOCHUU
(byHIaMEHTaNbHBIX MPOOJEM UCHMIIMHBI, METOAOB HAy4YHOTO IIO3HAHMs, HOBEHIIMX
JOCTIDKEHHH HAay9IHOW MBICTH. B yd4eOHOM mporiecce JeKIHs BBIMOIHICT METOI0JOTHYECKYIO,
OpTaHU3alMOHHYI0 1 HH()OPMAIUOHHYIO (YHKIUH. JIEKIHs pacKpbIBaeT MOHATUHHBIN ammapaT
KOHKPETHOW 00JacTH 3HaHWs, €€ MpoOJeMbl, JaeT MEIbHOE IMPEICTABICHHE O AMCIUILTHHE,
MMOKAa3bIBACT B3aUMOCBSI3b C IPYTUMH JUCLUILTHHAMH.

ITnanupyemMble pe3ynbTaThl IPU OCBOCHUH 00yYaIOIKUMUCS JEKIIMOHHOIO MaTepuaa;

— TOJYYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3alMOCBSA3aHHBIX 3HaHWI, YpOBEHb
KOTOPBIX ONPEAEIISIETCS LEIEBOM YCTAHOBKOM K KaXJOW KOHKPETHOU TEME;

— IIOJIyYCHME OIbITa TBOPUYECKON pabOThl COBMECTHO C MPENOAaBaTEIEM;

— pa3BuUTHE TPO(ECCHOHATHHO-IENOBBIX  KadyecTB, JIOOBM K TpeAMETy H
CaMOCTOATEIIEHOTO TBOPYECKOT'O MBILIUICHHS.

— TOSIBIICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOIUMOTO ISl CAMOCTOSTEIEHOU PabOTHI;

— TOJy4YeHHE 3HAHUM O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHA Ha OynKaliIve rojbl;

— Hay4YUTbCS METOAWYEeCKHM oOpalaThiBaTh MaTepuai (BBIACIATH TJIABHBIE MBICIU U
MOJIOKEHUSA, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSITbH HMX B  Pa3IUYHBIX
(bopMyIHpOBKax);

— IIOJly4YeHHE TOYHOTO MOHUMAaHMS BCEX HEOOXOIUMbIX TEPMUHOB U MTOHATHI.

JIGKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JIEMOHCTpAallMEld ClHalgoB U
WCTIOJIB30BaHUEM pAa3JaTOYHOTO MaTepualia MpH TPOBEJCHHH KOPOTKUX THUCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHUS OTJCJIBHBIX TEMATHK 110 AUCLUIIIMHE.

CTpyKTypa npenocTaBlieHuUs JIEKIIMOHHOTO MaTepuana:

11.2. Meroanueckue yka3zaHUs Uis OOydYaromIUXCsS MO BBIMOJHEHHIO JTa0OpaTOPHBIX
pabor




B xonme BbImonHeHus 1a0opaTOpHBIX paboT oOOydaroLMiics AOJKEH YIIyOuTh u
3aKpENUTh 3HAHUS, MPAKTUYECKHUE HABBIKM, OBIAJETh COBPEMEHHONM METOAMKONW M TEXHHUKOU
JKCIEPUMEHTAa B COOTBETCTBUM C KBAIM(UKAIMOHHON XapaKTepUCTUKOW 00ydarouerocs.
Brinonuenue 1a6opaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-NPAKTUYECKOM, pacyeTHO-
AHATUTUYECKON Y4acTeN U KOHTPOIBHBIX MEPOIIPUATHH.

Brinonnenne nabopaTopHbIX paboT 00ydaromIKMMCSl SABISETCS HEOTHEMJIEMON YacTbhiO
W3Y4YeHMs] JTUCLUIUIMHBIL, OINpEAesieMOd ydeOHBIM IUITAaHOM, W OTHOCHTCS K CpEACTBaM,
00€eCTIeYnBAIONINM PEUICHHE CIETYIOINX OCHOBHBIX 33124 00y4Jaromerocs:

— IpuOOpeTeHHEe HaBBIKOB HCCIEIOBaHMSA IPOLIECCOB, SBICHMH M OOBEKTOB,
M3y4YaeMbIX B paMKax JaHHOW AMCLUIUIMHBI;

— 3aKpeIUICHUE, Pa3BUTHE W JACTAIM3aLMs TEOPETUUYECKUX 3HAHUU, MOJYUYCHHBIX Ha
JIEKLHUSX;

— IOJly4YeHHE HOBOM MH(POPMALIUY 110 U3Y4aeMO AUCIUIIIINHE;

— mpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTEIBHOH  paboTBl ¢ JabopaTOpHBIM
000pyZIOBaHUEM U TIPUOOPAMH.

3ananne u TpeOOBaHUS K MMPOBEACHUIO JIA0OPATOPHBIX PabOT
[MpuBeneHbI B METOAMYECKUX YKA3aHMSX IO BBIMOJIHEHUIO JabopaTopHbIX pador (JIBC
kadenps! /YueoHsie mocobust/ KommerorepHas rpaduka / CG.lab)

CrpykTypa u ¢opma ordera o 1abopaTopHO# paboTe
[MpuBeneHbI B METOAMYECKUX YKA3aHHSX IO BBIMOJIHEHUIO JabopaTopHbIX pador (JIBC
kadenps! /YueoHbIe TocoOust/ KommbrotepHas rpaduxa / CG.lab)

TpeboBauusa K opOPMIIEHHIO OTYETA O J1aDOpaTOPHON padoTte
[TpuBeeHBI B METOAMYECKUX YKa3aHHSIX MO BBIMOJHEHHUIO JabopaTopHbix pador (JIBC
kadenpsl /Yue6HbIe TocoOust/ KommbrotepHast rpaduxa / CG.lab)

11.3. MeTtoauueckne ykazaHus i1 00ydaromuxcs Mo MPOXOXKACHUIO CaAMOCTOSITEIbHOM
paboThI

B Xoze BbIMONTHEHHSI CaMOCTOSTENIHLHOW Pa0bOThI, O0YUYAIONIMIICS BBIMONHIET padoTy MO
3aJIaHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE MpEmojaBaTelis, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

Jns oOywaromuxcsi o 3aouHoi (opme OOydeHHus, caMOCTOSTeNbHas padoTa MOXKET
BKJIFOYATh B CeOs KOHTPOJIBHYIO PadboTy.

B mpomecce BBHIMOTHEHUS CaMOCTOSITENBHONH paboThl, y oOydaromerocs (hopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHHE pabovero BpEMEHH, KOTOPOE TTO3BOJISIET UM pa3BUBATh YMEHUS
Y HABBIKH B YCBOCHHW M CHCTEMAaTH3alMU NMPUOOpPETaeMBbIX 3HAHWH, 00ecredynmBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TIEPHOA OOYYEHHUS, IIOMOTAeT IOJYyYUTh HABBIKM TOBBIMICHHS
o EeCCHOHATBHOTO YPOBHS.

MeronnyeckuMu ~ MaTepualaMi,  HampaBISIOMIAMH  CaMOCTOATENBHYIO  paboTy
00yYarOIUXCSSBIISIOTCS

METOJIMYECKHE yKa3aHusl IO BbIMOMHeHHIO JabopatopHbix pador (JIBC xadeaps
/Yuebnbie mocobus/ Komnbrorepnas rpaduka / CG.lab)

11.4. Meroauueckue yka3aHus I8 OOy4YalOUIMXCS MO HPOXOKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkyumii KOHTpPOJIb YyCIIEBAEMOCTH IpeIycMaTpUBAaeT KOHTPOJIb KauecTBa 3HAHUM
00yyJaromuxcs, OCyIIEeCTBIIEMOI0 B TEUEHUE CEMECTpa C LENbI0 OLIEHUBAHMS XO/a OCBOEHUS
JUCLUIUINHBIL.

Tekyumii  KOHTPOJIb  OCBOEHHMS  JAMCLUUIUIMHBI ~ OCYIIECTBIIETCS ~ OLIEHUBaHHUEM
CaMOCTOSITEJIbHOCTH, CBOEBPEMEHHOCTH M KadecTBAa BBINOJHEHMS 33/laHUM B paMKax B paMKax



cnauu JabopaTopHbIXx pa®oT. B mpouecce cnaun nabopaTOpHbIX padOT MpernoaaBaTesb MOKET
3aJjaBaTh BOMNPOCHI C LENbI0O KOHTPOJS YPOBHSA OCBOCHHMS MAaTEepUaliOB JUCLMILIMHBL,
pe3yJabTaTOB CaMOCTOATENILHONW PabOThl CTyAeHTa. B kadecTBe OAHOrO M3 KpUTEPUEB OLICHKU
MOTYT BBICTYIaTh Pe3YJIbTaThl MPOBEPKU OTUYETOB MO J1a00OPaTOPHBIM paboTaM.

[Tpu mpoBeeHUN MPOMEKYTOYHOM aTTECTallM MPENOAaBaTeNb CTABUT OICHKY C YUETOM
pe3yIbTaTOB BHITIOJHEHHS U CIA4X JJAOOPATOPHBIX PadOT B TEUCHUE CEMECTpA.

11.5. Meroanueckue ykasaHus JUIsi 00y4JaroIIUXCs MO MPOXOKICHHIO TPOMEKYTOTHOM
aTTeCTalluH.

IIpomexxyTounas arTecTamus ~ OOyd4arommxcs  TIpeIycMaTpHUBacT OLICHUBAaHUE
MMPOMEXKYTOYHBIX M OKOHYATEIHHBIX PE3yJbTaTOB 00ydeHus 1mo mucruiuimHe. OHa BKIIFOYAaeT B
ce0s:

— o9Kk3aMeH — ¢opMa OICHKM 3HAaHUH, MOMYyYEHHBIX OOydJalomuMmcs B MpoIliecce
M3yYCHUS BCEH AWCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIHHON PabOTHI, CITOCOOHOCTH
MPUMEHATh WX MJIs PEIICHHS MPaKTUYECKUX 3aJad. JK3aMeH, KaK IPaBWIIO, MPOBOIUTCA B
MEPUOJT HK3aMCHAMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTALMOHHOM OLICHKOW «OTIMYHOY,
«XOPOILIOY, «YIOBIECTBOPUTEIIBHOY, KHEYJOBIECTBOPUTEIBHO.

B mpouecce mpoBenmeHusi 5K3amMeHa CTyJEHT OTBEYaeT Ha [JBa BoOmpoca B
9K3aMEHALMOHHOM OWJIieTe, MpernoAaBareilb MOXKET 3aJaBaTh JOMOJHUTEIbHBIE BONPOCHl AJIS
YTOYHEHHS] YPOBHSI MOATOTOBKM CTYJIEHTA M YUYHUTBHIBAE€T MPH BBICTABICHUHM HWTOTOBOW OLICHKH
OTBETHI HA BOIIPOCHI U PE3YJIbTAThl KOHTPOJISI 3HAHUH, MOJYyYCHHBIE B TEUEHUE CEMECTPA B X0JI€
BBITIOJTHEHHSI U CAAYH JIAOOPATOPHBIX PadoT.



Jluct BHEceHUS U3MEHEHHH B pabouylo MporpaMmy AUCHUILIMHbI

Jarta BHEeceHus
W3MCHCHUN U
JIOIIOJTHEHHUH.

Tloxmnuce BHeCIIETO
H3MEHEHUS

Copneprxanre N3MEHEHUH 1 TOTIOJTHEHUH

Jarta u Ne
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